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(that’s how you’ll respond to our amplifiers) 


Here is the amplifier to set new standards. 
The superlative SONY TA-1130 is a ver¬ 
satile combination of stereo pre-amplifier 
and poweramplifierwhich can, if required, 
be used separately. Its smooth, rich sound 
must be heard to be believed. All the 
power you’ll ever need — 75 watts RMS 
per channel. Only 0.1% distortion. The 
TA-1130 features SONY low noise FET’s 
differential amplification circuit, direct 
coupling circuit and special high quality 
transistors. Accommodates every desired 
programme source. 



Maybe you didn’t know Sony built a unit 
that performs like the TA-1010 for such a 
low, low price. 

Low harmonic distortion, too — less than 
0.5% at rated output. 15 actively working 
watts RMS per channel. All-silicon tran¬ 
sistor circuit, excellent S/N ratio, stylish 
cabinet with modern controls and input/ 
output facilities for every need you might 
dream up. Here is the ideal heart of a 
really fine sound system you can build 
with Sony components or any others of 
comparable quality. 

Why wait any longer? 
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VERSATILE RECEIVER: Would you like to be 
able to receive SSB and FM on your EA130 
receiver? The article on page 36 shows how to 
add these and other extra facilities to the 
original design. 
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The Philips resistor. 



□ High stability □ Low noise □ Long life 

Why settle for moulded 
composition when you can get the 
superior quality of Carbon Film Fixed 
Resistors at even lower prices! 


THE ELCOMA DIVISION 

Electronic Components&Materials 
Philips Industries Limited. 

Sydney • Melbourne • Brisbane 
Adelaide • Perth • Canberra • Hobart 


PHILIPS 
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In a report published some weeks ago, a local advertising agency drew attention 
to the problem of “ghosts” and other television picture defects caused by urban 
reception difficulties. The report suggested that because such problems are likely to 
be considerably greater with colour TV, the Federal Government has a responsibility 
to see that adequate research is carried out into reception, and to ensure that there is 
sufficient planning for any necessary corrective measures. 

Following the report there were statements on the matter from a variety of 
sources, including the PMG’s department, a Labor Party senator, and a local TV 
antenna manufacturer. Most of these expressed fairly predictable reactions. 
However a somewhat disturbing statement was attributed to Mr Myles Wright, 
chairman of the Australian Broadcasting Control Board. 

Mr Wright is alleged to have commented that the report had “terribly 
exaggerated” the problem of poor reception. If he intended to imply by this comment 
that poor reception was unlikely to constitute a significant problem for colour TV 
viewers in Australia, I certainly cannot agree. 

From reports of difficulties and requests for advice received from our readers, 
and from my own observations, it would appear to me that poor reception is already 
quite a problem with monochrome TV. The worst cases seem to be in hilly, high 
density urban areas such as those around the Sydney harbour foreshores. In some of 
these areas, it is not at all uncommon for a viewer to be virtually unable to obtain 
watchable pictures on one or more of the local channels. 

If this is the case with monochrome, it seems to me undeniable that there are 
going to be very serious problems when colour arrives. Although the PAL system is 
almost immune to the colour error problems which can occur with other systems due 
to differential phase errors, there is no way in which it can overcome the effects of 
multiple-path reception. 

Instead of the plain “black and white ghosts” experienced with monochrome, 
multiple-path colour reception results not only in multiple images, but complex colour 
effects. 

Overseas reports suggest that this by no means adds to the entertainment value of 
broadcast programs. On the contrary, reception conditions which produce only 
^“mildly irritating” picture effects for monochrome are apparently quite capable of 
rendering a colour picture completely unacceptable. 

Some have argued that part of the reason for this is subjective reaction on the 
part of the viewer ~ in short, that viewers become far more critical when viewing a 
colour picture. There may well be some truth in this, but the fact remains that it is 
human viewers for which a broadcasting system is designed, and it is the viewers that 
it must satisfy. 

— Jamieson Rowe 
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INSTROL 


SLASHES 
A.D.C. PRICES 


ADC STEREO CARTRIDGES — AMERICA’S QUALITY CARTRIDGE 


ADC 220X ...$17.00 

ADC 220X. Type: Induced Magnet; Output: 6 mV at 
5.5cms/sec. recorded velocity; Tracking Force: 1 
to 2 V 2 grams; Frequency Response: 10 Hz to 18 kHz 
+3dB; Channel Separation: 20dB from 50 Hz to 10 
fcHz; Compliance: 20 x 10 6cms/dyne; Spherical 
Stylus Tip Radius: 0007"' Vertical Tracking Angle: 
150 






ADC lOE mk4 ... $51.00 

Type: induced Magnet* 

Output: 4 mV at 5.5 cms/sec. recorded velocity 

Tracking Force: 7 gram 

Frequency Response: tO Hz to 20 kHz + 2dB 

Channel Separation: 30dB from 50 Hz to 12kHz 

Compliance: 35 x lO ^cms/dyne 

Elliptical Stylus Tip: Contact radius: .0003''; 

lateral radius: .0007" 

IM Distortion: Less than 1 / 2 "% — 400 & 4000 Hz at 
14.3 cms/sec. recorded velocity 
Vertical Tracking Angle: 15 degrees 
Recommended Load Impedance: 47000 ohms 
nominal 


ADC 220XE ...$22.00 

ADC 220XE. Type: induced Magnet; Output: 6 mV 
at5.5cms/ sec. recorded velocity; Tracking Force: 
1 to 2 V 2 grams; Frequency Response: 10 Hz to 18 
kHz 3dB; Channel Separation: 20dB from 50 Hz to 
10 kHz; Compliance: 20 x IG^cms/dyne; Elliptical 
Stylus Tip Radii: Contact radius .0003". Lateral 
radius .0007"; Vertical Tracking Angle: 15°. 


ADC 550XE 


$30.00 


ADC 550XE. Type: Induced Magnet; Outprt: 5 mV 
at5.5cms/ sec. recorded velocity; Tracking Force: 
3/4 to 2 grams; Frequency Response: 10 Hz to 20kHz 
+ 2dB; Channel Separation: 20dB from 50 Hz to 12 
kHz; Compliance: 35 x lO-^ cms/dyne; Elliptical 
Stylus Tip Radii: Contact radius .0003". Lateral 
radius .0007"; Vertical Tracking Angle: 15°. 


:5sm^.j 


SPECIAL INTRODUCTORY ADC OFFER... SAVE $13.00 

J. H. TURNTABLE (complete) This outstanding turntable value consists of:- 




AI L THE ABOVE FOR ONLY 


(A) J. H. TURNTABLE 


(B) LUSTRE ST510D ARM 


(C) A.D.C. 220X 


(D) INSTROL 45 Stand 


$90.00 


Belt drive, synchronous motor, un- 
measurably small rumble, wow and flutter of 
better than 0.04*%., negligible hum radiation, 
with 12" diameter of platter. 

A high precision universal arm, stylus 
pressure is adlusted by calibrated coun¬ 
terweight. Oil damped cueing lift is fitted. 

Magnetic cartridge. Tracking force IV 2 to 3 
grams, extremely linear and smooth 
frequency response. 

This aesthetically designed player stand is 
available in either oiled teak or walnut. 


(Hinged perspex cover $11.80 extra) 


COMPLETE HI-FI CATALOGUE 
& PRICE LIST . . . ONLY 50c 

Contains full specifications, retail pricing and discount pricing on the following 
items: — 

Player Stands and Perspex Covers, Cartridges and Styli, Am¬ 
plifier Amplifier Kltsets, Tuner Kitsets, Separate Speakers, Speaker 
Speaker Enclosures, Speaker Kits, Tape Decks, Tape Recorders, 
I .Storage Cabinets and Kits, Equipment Cabinets (Built and Kits) for 
? i. Hi f I Accessories, Guitar Amplifiers and Guitar Speaker Systems 
H’uilt and Kils), Test Equipment Kitsets, Technical Books, Instrol Products. 


Please send me your complete hl-fl catalogue and price 
list. I enclose herewith postage stamps or money order to 
the value of 50c. I understand that the 50c will be 
refunded on my first purchase. 
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INSTROL SPEAKER 

SYSTEMS 


All the systems below are available in kit form. The cabinet kits come in either unpolished Queensland 
Maple veneer or unpolished teak veneer. All kits are complete, and include speakers, crossover networks 
(where applicable), cabinet kits, grille cloth and innerbond. 


NEW MAGNAVOX 8-30 system 



Featured In "E.A." Jan. 1971. It handles 30 watts RMS, FEATURES A 
NEW HIGH PERFORMANCE 8" SPEAKER, TWO 3" TWEETERS, 
AND IS AVAILABLE IN CABINET 20-7/ 8" X 12-7/ 8"x8-7/ 8" (1 CU. ft.) 
or 23-7/ 8" x ISV?" x 10-7/ 8" (1.6 cu. ft.). Available In teak or maple 
veneer. 


COMPLETE SYSTEM 

Kit of Parts $46.00 (1 cu ft), $58.00 (1.6 cu ft) 

Built and Tested $62.00 (1 cu ft), $78.00 (1.6 cu ft) 


SEPARATE COMPONENTS 


Enclosure kit (1 cu ft) 
Enclosure kit (1.6cuft) 
Built Enclosure (1 cu ft.) 
Built Enclosure (1.6cuft) 


$19.00 (maple), $19.50 (teak) 
$31.50 (maple), $33.00 (teak) 
$32.00 (walnut), $33.50 (teak) 
$48.50 (walnut), $51.00 (teak) 


WHARFEDALE SPEAKER SYSTEM KITS 

TheWharfedaleSuper Linton, Melton and Dovedale 111 are nov/ aval. able 
as bulld-yourself kits, featuring INSTROL quality cabinet kits in choice ot 
maple or teak veneer. 

The Super Linton kit employs an 8" and 3" speaker, frequency response 
40-17,(X)0Hz, cabinet 21“ x 11V2“ x 9V2“. 15 watts RMS. The Melton kit 
employs a 12“ bass and a tweeter, cabinet 22%“ x 13“ x 10“, 25 watts 
RMS. 

The Dovedale III kit employs a 12“ bass, 5“ mid range and 1* 

Cabinet 28“ x 15V2“ x 10“ . 35 watts RMS. 

COMPLETE SYSTEM 
Super Linton kit (Unit) 

Melton kit (Unit 4) 

Dovedale III kit (Units) 


SEPARATE COMPONEN1 S 

Unit 3 end. kit $17.00 (maple), $19.00 (teak) 

Unit 4 end. kit $25.50 (maple), $27.00 (teak) 

Units end. kit $34.00 (maple), $35.50 (teak) 


$53.00 

$93.00 

$127.00 


KEF SPEAKER SYSTEMS 

CONCERTO — The KEF Concerto contains B139 bass unit, B110 
midrange and T27 tweeter In teak cabinet 29“ x 17“ x 12“. Frequency 
range 30-30,(X)0Hz. Power handling capacity 25 watts. 

CONCORD — The KEF Concord contains B139 bass unit and T15 tweeter 
In attractive teak cabinet. Frequency range 30 20,000 Hz. Power handling 
capacity 25 watts. 

CHORALE — The KEF Chorale contains B200 bass unit and T27 tweeter 
in teak cabinet 18V2 “x 11“ X 8-5/ 8“. Frequency range 35 30,000Hz. Power 
handling capacity 25 watts. 


ECONOMY BASS REFLEX SYSTEM 

“E.A.“ design, Nov. 1970, consists of a Rola C8MX speaker. In cabinet 
20“ X 11“ x9“. Ideal for low wattage. 

COMPLETE SYSTEM 

Kit of Parts (teak or maple) $27.00 

Built and Tested (teakor walnut) $40.00 

SEPARATE COMPONENTS 

C8MX speaker only $9.50 

Enclosure kit $16.50 (maple), $17.00 (teak) 

Built Enclosure $29.00 (maple), $30.50 (teak) 


COMPLETE SYSTEMS 

Concerto System $220.00 

Concerto speaker & enclosure kit $165.00 

Concord System $149.00 

Concord speaker & enclosure $113.00 

Chorale System $120.00 

Chorale speaker & enclosure kit $ 90.00 

SEPARATE COMPONENTS 

Concerto speakers & crossover $140.00 

Concord speaker & crossover $ 89.00 

Chorale speakers & crossovers $75.00 

Concerto enclosure kit only $ 45.00 

Concord enclosure kit only $ 36,00 

Chorale enclosure kit only $ 26.00 


Please send me the following speaker systems and ^ or turntable 
systems and / or perspex covers. These will be sent by road 
transport or passenger rail, freight payable on receipt of goods. 
Cartridges will be sent freight free. 

.at $. 

.at $. 

.at $. 

Enclosed my money order/ cheque tor $ . 

NAME. 

ADDRESS. 

.P.C. 

E207 
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ELECTRONICS ARE GOING PLACES 


A radio-equipped turtle is tracked by orbiting satellites to check 
its migratory voyages in the Atlantic Ocean. One of the million 
incredible uses of electronics for commerce and industry. 


EARN BIG MONEYas an 


ELECTRONICS ENGINEER 


STUDY AT HOME IN YOUR SPARE TIME 


You know as well as we do that electronics is the big 
new field that’s here to stay. Industry is using electronics 
in fields many people hadn’t dreamed of a few years ago. 

TRAINED MEN ARE NEEDED. Australia’s industries 
need, and must have, Electronics Engineers urgently. 
Salary scales are rising fast and electronic engineering 
specialists are making big money. Trained Australian 
Electronics Engineers can choose jobs anywhere in the 
world—the lack of these trained men is world-wide. 
Training is the key—qualifications are what matter. 


BE HIGHLY PAID IN THE WORK YOU LIKE MOST. 

You already have the interest you need to be successful 
in electronics—you can get the training you need through 
International Correspondence Schools. You can train for 
your career in electronics at night, in your own time, 
with the help of a School of Electronics as close as your 
mail box. 

ACT NOW! Fill in the coupon below and send it to 
I.C.S.—we will send you by return mail our Free Book 
“Your Career in Electronics.” 


Select the career that suits you best 


TV, Radio Electronics 

Basic Electronics 
Colour TV Servicing 
Commercial Operator’s 
Certificate 

Computer Technician 
Electronic Engineering 
Electronic Instrumentation 
and Control Systems 
Electronics Technology 
Electronics Technician 
Fundamentals of Electronic 
Computers 

Hi-Fi and Sound Systems 
Industrial Electronics 
Maintenance of Electronics 
Equipment 
Radio-Television 
Engineering 
Radio and Television 
Servicing 

Radio Electronic Telemetry 
Transistor Radio and 
Printed Circuit Servicing 


Computer Programming 

Business Data Processing 


’■iw) 


Cobol Programming 
Computer Systems Analysis 
Fortran Programming 
General Computer 
Programming 


I.B.M. 360 Computer 
Office Automation 
Operational Research 
Systems and Procedures 
Analysis 


CUT OUT AND POST THIS COUPON 
TO INTERNATIONAL CORRESPONDENCE 
SCHOOLS, DEPT. 568—TODAY. 


Please send me, without cost or obligation, the I.C.S. book on 


Name (Mr., Mrs., Miss)_^_Age_ 

please print 

Address_ 

_Postcode_ 

Occupation_Phone_Dept. 568 

POST TO:* 

International Correspondence Schools, 400 Pacific Highway, Crows Nest, N.S.W. 2065. 
Telephone 43 2121. Also In all States throughout Australia and in N.Z. 

If the career you want is not listed please nominate the course you want. 
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world’s first 
cassette deck 
with 

GX Head 



AKAI's latest GXC-40D Cassette 
Stereo Tape Deck is the world’s first 
cassette deck to incorporate the now 
world-famous GX (glass and single crys¬ 
tal ferrite) Head hitherto employed only 
in AKAFs professional high grade open 
reel tape recorders and decks. The AKAI- 
developed revolutionary GX Head is 
“dust free” and “wear free” and guaran¬ 
teed for highest quality sound for over 
ICK) times the service life of conventional 
permalloy heads! And due to the employ¬ 
ment of this hard gem-like head, the use 
of chromium dioxide tape, which exhibits 
excellent response, is now possible. 


Other outstanding features of the 
GXC-40D: 2 heads including one record¬ 
ing/playback GX Head, special chromi¬ 
um dioxide tape switch, distortion elimi¬ 
nating Over-Level Suspension (OLS) 
switch, hysteresis synchronous outer- 
rotor motor, fast forward, and pause 
button. The GXC-40 Cassette Stereo 
Tape Recorder is also available. 

To match the high performance of the 
GXC-40D, the use of AKAFs AA-6600 
Solid State AM/FM Multiplex Stereo 
Tuner Amplifier is recommended. It 
features one field effect transistor, one 
integrated circuit, 120W music power, 
and automatic FM stereo/monaural 
switching. 


AKAFs SW-35 Jet Stream Speaker 
System is perfectly matched for the 
GXC-40D. It has a 5-1/4" flange speaker 
with a linear travel piston edge, and 
produces a “jet stream” flow of unbe¬ 
lievably clear bass sound. 

Enjoy open reel quality sound with 
this fantastic combination from AKAI. 


Audio & Video 


AKAI ELECTRIC CO., LTD 

Ohta-ku, Tokyo, Japan 


AKAI 


AKAI AUSTRALIA PTY. LTD.; 276 Castlereagh St., Sydney, N.S.W. Tel; 61-9881/146 Burwood Rd., Hawthorn, VICTORIA Tel; 81-0574/399 Montague Rd., West End, Brisbane, QUEENSLAND Tel; 4-0171/8 
Arthur St., Unley, S.A. Tel; 71-1162/11-13B Belmont Ave.,Belmont. W.A.T^I; 65-5833 SONNY COHEN&SON: 20 Isa St.,Fyshwick, A.C.T.Tel: 9-1551 PAM DISTRIBUTORS PTY. LTD.; 87A Brisbane St., 
Lauceston, Tasmania Tel; 2-5282 
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Solid state “ 

There are millions of valves still 
operating in communications and radar 
equipment around the world and they are 
still as big a maintenance headache as ever. 
At least one US transistor manufacturer. 
Teledyne Semiconductor, plans to cash in 
on the problem by making direct- 
replacement JFET devices which will 
simply plug into the existing valve socket 
with no change in the circuits. 

One telephone system’s yearly main¬ 
tenance bill for its 50 million 6AK5 and 
i2A’r7 valves is estimated at $400 million a 
year. The valves could be replaced per¬ 
manently with the JFET devices for half 
that amount, says Teledyne. 

The devices, called Fetrons, contain 
either one hi^ voltage JFET or two 
cascode-connected in a hybrid IC. They are 
installed in an oversized metal can for ease 
of handling, and have the same pin con¬ 
figuration as the valves they replace. 

They have negligible drift or ageing and 
have higher amplification factors with 
lower noise than most of the valves they 
replace. They run cooler, require less 
power, are physically stronger and have an 
estimated life of 30 million hours as com- 


valves” 



CATHODE 




OUTPUT “I 

•(PLATE) ■ » ' 

[ _OUTPUT 

H-(PIATE) 


L 


FETRON TS6AK5 directly replaces a 6AK5 
valve in the same socket with an unaltered 
circuit. Unused grid and heater connections 
are left open on the Fetron. 


pared to 50,000 hours for valves. 

Fetrons take advantage of the fact that a 
JFET and a valve pentode have very 
similar characteristics. Voltage and 
current control mechanisms of the two are 
analogous and their output characteristics 
are much alike. 

Top and bottom gate regions of a JFET 
can be compared to the grid of a valve, its 
source to the cathode and its drain to the 


UK’S FIRST COMMUNICATIONS SATELLITE 



SKYNETII, a military communications satellite due to be orbited early in 1972, will be the 
first operational communications satellite built outside the US or the USSR. Made by 
Marconi, this prototype has been successfully heat tested in a giant vacuum chamber. 
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plate. When the gate voltage goes negative, 
drain current drops because the depletion 
regions of the gate junctions grow into the n- 
channel region until they pinch it off 
Pinchoff compares to cutoff in a valve. 

The potential market for Fetron-type 
devices is thought to approach $1,000 million 
for valve replacements in the industrial and 
military markets alone, not even con¬ 
sidering consumer products. (Teledyne 
Seminconductor Corp., Mountain View, 
California, USA.) 


Custom IC for phase- 
controlled SCR triggering 



International Combustion Australia Ltd 
sounds like a strange name for a company 
selling a new IC. In fact, it seems a bit 
strange to them, too. What they normally 
sell is heavy duty materials handling 
equipment for the mining and quarrying 
industries. 

Their vibratory feeders use large 
magnets driven by half wave voltage 
supplied by silicon-controlled rectifiers 
operating at up to 100 amps. Power is 
controll^ by the SCR trigger phase. 

Vibration amplitude of the feeders is kept 
constant by means of a vibration transducer 
and a solid-state control system which uses 
a General Electric PA436 phase control IC 
for triggering power thyristors. Un¬ 
fortunately GE stopped production of the 
IC, so International Combustion went to 
their neighbours in Rydalmere, AWA 
Microelectronics, for a replacement. 

They found that AWA in Rydalmere is 
equipped to design and build custom ICs for 
almost any purpose, so what they ended up 
with was an 1(5 created especially to suit 
their own control system. It has, for 
example, a wider range of phase control, 7° 
to 173®, than the IC it replaced. Designated 
IC1436, the monolithic design is a flexible 
module for phase-controlled triggering of 
SCRs or TRIACs. In addition, it contains an 
operational amplifier for use in closed-loop 
control applications. 

It can also be used for phase control of 
such things as motor speed, tachometers, 
incadescent lamps and temperature oi 
fans and blowers. 

International Combustion are so satisfied 
with their new ICs they have decided to 
have them made in quantity and are 
making them available to others who need 
an IC of this type. Additional information 
can be obtained from A. J. Leo, In¬ 
ternational Combustion Ltd, PO Box 2, 
Rydalmere, NSW 2116. 





























EARTH STATION FOR OLYMPICS. This 
93ft(28m) antenna reflector, shown being 
attached to its tower near Munich, is the 
third and final antenna being built to 
broadcast the Olympic games around the 
world starting in August. The 225 ton 
antenna can be trained to an accuracy of a 
hundredth of a degree on a com¬ 
munications satellite 25,000 miles away. 

Dolby 'B’ on a single 1C 

The linear IC department of Signetics 
Corp is collaborating with Dolby 
Laboratories in the development of an IC 
version of the Dolby Type “B” (consumer) 
noise reduction system for cassettes. The 
ICs will substitute for large numbers of 
discrete solid state components, many of 
which require hand selection. The 
monolithic device should go into production 
later this year and be available to Dolby 
licensees shortly thereafter. 


Radiation restores dim photos 

Scientists in the Australian Atomic 
Energy Commission’s Isotope Division 
have invented a photographic process 
which allows bright, sharp, high contrast 
positives to be printed from extremely 
faint, under-exposed negatives. 

The new technique has been used to 
produce almost normal prints from 
negatives exposed to only one-fiftieth of the 
optimum amount of light. The method can 
be employed equally satisfactorily for the 
restoration of old and faded photographs. 

In the new technique, for which a patent is 
being sought, the effectiveness of the 
under-exposed negative is increased by 
making it mildly radioactive. 

This radiation has the same effect as light 
on unexposed photographic film. So a 
second negative is prepared from the 


original without the use of light 
(autoradiography). Exposure is’ continued 
until sufficient contrast is obtained in the 
new negative. Prints are then prepared 
from it in the normal way. 

A number of valuable and fascinating 
applications of the new system of in¬ 
tensification are already envisaged. 

Ancient family albums could awake new 
interest as faded photographs taken nearly 
a century ago are given new life. Similarly, 
many old photographs of historical and 
technical value could be restored. 

Probably the most immediately im¬ 
portant potential application is in the 
reduction of exposure times in medical 
radiography, especially X-rays. The new 


intensification technique allows X-ray 
exposures to be reduced to about one-tenth 
of former levels and should substantially 
reduce any possible hazards, (from 
“Overseas Trading’’) 

World’s largest thyristor - 
800 amperes 

What is claimed to be the world’s largest 
thyristor is now on the market in Europe. 
Made by Seimens AG, the device has an 
active silicon surface area of 1,600 sq mm 
and a maximum mean on-state current of 
800 amperes. Its off-state voltage rating is 
2,500 volts. 


Outpost and maritime mobile radio — no new DSB licences after new year 


Plans to transfer outpost radio service 
stations and maritime mobile service 
stations from double sideband to single 
sideband were announced in May by the 
Postmaster-General, Sir Alan Hulme. 

Sir Alan said the change was being made 
to relieve the serious congestion in the high 
frequency radio spectrum caused by the 
sharp increase in the number of radio 
services, as SSB systems occupied only 
about half the spectrum required by 
comparable DSB systems. 

“The overall plan for the changeover 
provides for all outpost control stations to 
be equipped for SSB operation by January 1, 
1973 and for outpost stations to change to 
SSB by December 31, 1977. No new or 
replacement DSB equipment will be 
licensed after January 1, 1973’’, he said. 

Conversion to SSB operation by 1978 is 
regarded as reasonable in relation to the 
replacement life of DSB equipment which 
will have been in use up to then. 

Changeover of high-powered stations for 
the exchange of communications between 
Australia and other countries was effected 
some time ago, but there was a delay in 
planning for the transfer of the many low- 
powered stations because of the 
unavailability in Australia of suitable single 
sideband equipment. 


At present there are 14 major outpost 
networks, each containing an average of 200 
fixed stations and a large number of mobile 
stations. About 500 licensees operate in the 
outpost services. The networks cover radio 
stations at homesteads, and those used by 
mining enterprises, missions, exploration 
and survey groups in areas remote from 
normal Post Office communication 
facilities. 

In the outpost service it is not essential for 
SSB equipment to be also capable of being 
operated in the double sideband mode 
during the changeover period. The Post 
Office will permit any existing licensee who 
obtains SSB equipment, to retain his DSB 
unit until December 31, 1977, if required. 
New stations in these networks which have 
a requirement to communicate with both 
SSB and DSB stations, should obtain 
equipment capable of operating in the SSB 
and the compatible modes. 

SSB equipment installed in outpost 
stations must comply with the appropriate 
Post Office specification — RB209 or RB209- 
0 for fixed stations and RB209, RB209-0 or 
RB210 — for mobile stations. 

Sir Alan said, “The plan to transfer radio 
telephone services used in the maritime 
mobile area in Australia will not apply to 


apparatus operating on 2182 kHz used solely 
for distress, urgency of safety purposes. It 
provides for all coast stations to be 
equipped for SSB by July 1, 1973 and for all 
ship stations to be changed to SSB operation 
by January 1, 1978 for frequencies above 
4MHz and by January 1, 1982 for frequen¬ 
cies below 4 MHz’’. 

In the maritime Services, 8,(X)0 small 
ships are licensed and there are 170 coast 
stations operated by various organisations 
including boating and fishing. The number 
of craft licensed and coast stations 
established has increased by more than 
100% in the past seven years. 

The plan to transfer radio telephone 
services used in the maritime mobile area 
in Australia to single sideband working 
closely follows the recommendations made 
by the World Maritime Mobile Conference 
at Geneva in 1967. 

The maritime services are Australia-wide 
and include Papua-New Guinea. 

The Post Office is anxious that the 
licensees of all stations involved in the 
changeover to SSB operation are aware of 
the requirements. They can obtain further 
information from the Superintendent 
(Regulatory and Licensing), Radi(rSection, 
Australian Post Office, in the capital cities. 
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GL & C523BWD 


lOmV/CM DC-7MHZ 
8 X 10CM DISPLAY 
10MHz TRIGGERING 
100% SOLID STATE 


THE BRILLIANT NEW 
<is3?509B OSCILLOSCOPE 



SENSITIVITY: 
BANDWIDTH: 
TIME BASE: 
MAG.: 

TRIGGERING: 

AMPLIFIER: 

X-Y PHASE: 
CRT: 


WINNER OF AWARD FOR OUTSTANDING EXPORT ACHIEVEMENT 


10mV-50V/cm in 12 steps. 
DC-7MHZ -3db (constant). 
luSec - 1Sec / cm. 
x1 to x5 (calibrated). 

3Hz to:> 10MHz. 

DC - 1MHz -3db. 

600mV to 6.5V / cm. 

1° from DC to>100 kHz. 
8x10cm display, 1.6kV EHT. 


The bwd 509B Is the new successor to our highly 
successful 509A. It's all solid state with protected FET 
inputs and completely compensated for calibration and 
drift against line changes. Triggering is absolutely 
stable, irrespective of signal amplitude or frequency 
and now you can do accurate phase measurements as 
well from DC to> 100kHz. 

Sorry, it's not quite ex stock as prior export release 
produced immediate orders for over 1000 units — but 
we are catching up. 


$205 

FIS 

AUSTRALIA 


FOR FULL DETAILS OR DEMONSTRATION OF THIS INSTRUMENT RING OR WRITE TO 

BWD ELECTRONICS PTY LTD 

DESIGNERS & MANUFACTURERS OF THE FINEST ELECTRONIC INSTRUMENTATION 

329-333 Burke Rd, Gardiner, Vic 3146. Phone 25 4425. 127 Blues Point Rd, Nth Syd NSW 2060. Phone 929 7452 
SOUTH AUST: A. J. Ferguson Pty Ltd Phone 51 6895. WEST AUST: Cairns Instrument Services Phone 23 3871 
Q'LAND: Warburton Frank! (Bris) Pty Ltd Phone 51 5121. N2: P. H. Rothschild, Lower Hutt Phone 6 3581 
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To achieve this an extraordinarily 
complex supervisory system was installed. 
This provides remote detection of power 
failures and other faults, in a monitoring 
system designed to keep maintenance work 
to a minimum. 

Despite the technical sophistication of the 
system, the power for one repeater station, 
at Wideru in eastern New Guinea is 
provided by two wind generators. These 
were adopted because the site is nearly 
inaccessible, but one diesel-engine 
generator was put in as a back-up. 

At Mt. Kupara on Bougainville 40 tons of 
steel was required to construct two 
“billboard” reflectors, or antennae, in 
addition to concrete (for foundations) and 
other materials. 

About half the steel was lifted in by 
helicopter, but when bad weather stopped 
flying the remainder was man-carried up a 
track hand-hewn in the mountainside. 

The subscribers’ network on Bougainville 
links at Kieta with a new junction system 
which had been installed there and which 
links Bougainville to Rabaul in New Britain 
and to Lae in New Guinea. 

From Lae the system connects with the 
Overseas Telecommunications Com¬ 
mission’s terminal at Madang, which will 
connect the copper-mining community and 
other Bougainville subscribers into the 
international telecommunications network. 

The system was designed and installed by 
Page Communications Engineers Pty Ltd of 
Sydney, under contract to the Posts and 
Telegraphs Department of Papua-New 
Guinea. The company also provides 
maintenance services for the system and is 
training local technicians in maintenance 
procedures. 


A telecommunications system which is 
technically sophisticated by world stan¬ 
dards is now operating in New Guinea. 

The system links Bougainville Island to 
the New Guinea mainland through New 
Britain and includes 545 route miles of 
trans-horizon (tropospheric scatter) 
microwave radio bearers — one of the 
longest such bearer systems belonging to a 
public-use telecommunications service in 
the world today. 


OLD FASHIONED POWER for modern 
technology at Wideru, eastern New Guinea. 
This microwave link, on a nearly inac¬ 
cessible site, is part of a new broadband 
trunk network. 

These and 200 route miles of line-of-sight 
microwave bearers connect with six 
modern telephone exchanges and provide 
automatic telephone, telex and 
teletypewriter services for subscribers in 
Bougainville, New Britain and New Guinea. 

Most repeater stations are unattended 
and were designed for automatic operation. 


AWA'S MODULATOR 1C USED IN UK 
SURVIVAL BEACON. Mr R. Pierce of 
Burndept Electronics (UK) shows his 
company's beacon unit to some of the 
AW A Microelectronics laboratory staff. A 
custom-designed 1C is being supplied in 
production quantities by AW A for the 
beacon, which is a search-and-rescue 
transceiver providing voice com¬ 
munications as well as normal homing 
signals. 


STOP-ACTION TV: FIRST OF ITS KIND 

The Hitachi “Memory Vision” TV set will freeze action 
and display it on a 9in screen while the 14ln screen 
continues with the program. Electronic information for 
formation of the still picture is provided by a 36()0rpm 
magnetic disc memory which records one frame of th\p 
incoming signal and holds it until the user switches the 
memory by remote control. The new system shows 
great promise for sports viewing, as individual plays 
can be frozen and studied In detail. 


Solid-state "vidicon” on market 


The Reticon Model RA, the first com¬ 
mercially available self-scanned area 
image sensor, is a solid state equivalent of a 
low resolution vidicon tube. The 1024- 
element optical array contains a 32 x 32 
matrix of photodiodes, access switches and 
MOS shift registers packaged in a standard 
22-pin DIP package with a ground and 
polished quartz window. 

It is designed for applications such as 
character recognition, guidance systems, 
aids for the blind and holographic readers. 

The new device is made by the Reticon 
Corporation, a small California electronics 
manufacturer, who apparently has beaten 
the major international companies to the 
market. 
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New methods & old: tropo scatter & wind power 









effective compact speiker ; 
^/ stems^requires tectmicaf®kinoivA ■ > ': 

a^^e;^nence — and that’s 
^here yS(^drfedale really shines. For 
S»ve!^^®:ye8tfs Wiarfedale’has been 
.Bfftaih?^ leading manufacturer^qf 
'’^^*?t|isl|ty wide range loudspeakers; 

; A^artidSie advances in technology 
^e very obviousJn the all-new 
“Denton’t^Hd “Linton”. 

Twcrirtodels of each unit are 
available ... a two way system with 
an eff^qiy new 8" bass reproducer 
; and^a,2|; tweeter, and a three way 
systerhi^ich specifies a 4" mid-range 
-speakerin addition, to add further 
reinforcement in the "prfesence” 
frequenclies. . 

A long throw voice coii is used 
in the basis speaker to provide 
restramt-free lower registers and the 
^|ew 2!' tweeter is the resglt-of 
^tensive Wharfedale research — bigh 
« frequencies are smooth 

and satisfying. Large 
. 4 *^ magnet structures offer 

greater sensitivity. 

! Now examine 

J closely these brief 

; I specifications: 


the only word 
to describe 
the extraordinary 
performance of 
the new Wharfedale 
“Denton" and 
“Linton" compact 
speaker 

systems. ^ 


DENTON 2. 

Size: 14" x 9%" x 8%"./Fre- 
quency response: 60-16,000 Hz. 
± 3 dB./Power rating: 20 watts 
DIN./Speaker complement: 8" 
bass speaker, 2" tweeter./Cross- 
over frequency: 1,400 Hz./Finish: 
Oiled teak or polished walnut. 


LINTON 2. 

Size: 19" x 10" x 9y2"./Fre- 
quency response: 55-17,000 Hz. 
± 3 dB./Power rating: 20 watts 
DIN./Speaker complement: 8" 
bass, 2" tweeter./Crossover fre¬ 
quency: 1,200 Hz./Finish: Oiled 
teak or polished walnut. 


LINTON 3. 

Size: 19" x 10" x 9VS!"./Fre- 
quency response: 55-17,000 Hz. 
± 3 dB./Power rating: 25 watts 
DIN./Speaker complement: 8" 
bass, 4" mid-range, 2" tweeter./ 
Crossover frequencies: 1,100 
and 4,000 Hz./Finish: Oiled teak 
or polished walnut. 


DENTON 3. 

Size: 14" x 9%" x 8%"./Fre- 
quency response: 65-17,000 Hz. 
± 3 dB./Power rating: 25 watts 
DIN./Speaker complement: 8" 
bass, 4" mid-range, 2" tweeter./ 
Crossover frequencies: 1,100 and 
4,000 Hz./Finish: Oiled teak or 
polished walnut. 


WHARFEDALE iVJ 


WHARFEDALE 



FINEST BRITISH 
^ DESIGN 



Come and hear the difference Wharfedale experience makes. Call at your nearest franchised Simon 
Gray dealer — ask for a no-obligation demonstration. Imagine how well they’ll sound at home . . 

then find out how little they cost! 

Australian National Distributors: ...TCDCTATr nroorcrA.TAT.wrc 

f_ cr interstate representatives: 

N.T.: Pfitzner’s Music House, Smith Street, Darwin. Tel. 3801 

7^ Head Office: 28 Elizabeth St., Melbourne, Vic. Tel.^3 8101 * Telex: 31904 Q’land: Sydney G. Hughes, 154-158 Arthur St.. New Farm. Brisbane. 58 1422 

^ Sydney Office: 53 Victoria Ave., Chatswood N.S.W. Tel. 40 4522* Tas.: K. W. McCulloch Pty. Ltd., 57 George Street. Launceston. Tel. 2 5322 

Canberra Office: 25 Molonglo Mall, Fyshwick, A.C.T. Tel. 95 6526 ' .... 

Adelaide Office: 301 South Terrace. Adelaide. S.A. Tel. 23 6219 Ltd.. 1000 Hay Street. Perth. Tel. 21 7861 
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NEWS HIGHI.IGHTS 



Electronic noise masking 


Tomorrow’s modern office could feature 
sounds such as a waterfall, traffic, the wind 
sighing in the trees, the twitter of birds, or 
even the sound of surf crashing onto a lonely 
beach. But the office worker will never hear 
them. 

They are part of a new field of electronics 
known as sound conditioning noise masking. 
Basically, noise masking replaces sound- 
deadening partitioning and makes possible 
a “landscaped” open-office environment 
such as in tiie illustration above. 

By using noise masking, intrusive sounds 

— such as typing, switchboard operations, 
ringing telephones — can be deadened by 
creating a sound corresponding to the in¬ 
truding sound’s frequency to overshadow 
and neutralise it. 

This masking sound may take two forms 

— white noise or pink noise. 

White noise masks the full spectrum of 
noise frequencies usually experienced in an 
office while pink noise excludes certain 
areas of the spectrum to effectively mask 
infrequently occurring noises, or noises 
isolated to a particular area. 

The noise masking equipment develoj^d 
by Philips produces white noise which 
sounds like the quiet hiss of an air con¬ 
ditioner. A 16-watt amplifier is included to 
drive the transducers or special loud¬ 
speakers which are mounted in the ceiling 
of the office. 


Lightning radiation- 
stronger than suspected 

A US Navy study concerned with 
measuring the electric and magnetic 
radiation fields of lightning has revealed 
that these fields are much stronger than 
previously assumed. The findings will be of 
great value in the design of electronic 
circuitry that must operate in an en¬ 
vironment subject to radiation effects of 
lightning. 

In the design of such circuitry, engineers 
usually consider radiation from lightning in 
terms of average currents of 20,000 am¬ 
peres. The US Navy study indicates that 
peak currents sometimes exceed 100,000 
amperes. 

The study is part of a broad program of 
investigations into atmospheric phenoniena 
that can affect naval activities, such as 
commucications. Lightning, besides the 
obvious threat of a direct strike, can disrupt 
the operation of solid state circuitry and 
computer memories through its radiated 
magnetic and electric fields, even though 
the lightning may be some distance from 
the electronic components. 

The lack of accurate data is due to the fact 
that, in the past, measurements have been 
made of lightning striking tall structures. It 
is only recently that methods have been 
developed to estimate lightning currents 
from remotely sensed data. 

In the summer of 1971, researchers 
measured the radiation fields of 164 
strokes. In about 10 percent of the strokes, 
the peak current exceeded 100,000 amperes. 
One of them had a rate of rise of 300,000 
amperes per microsecond. 

After further research, the scientists hope 
to have the findings incorporated in a 
handbook providing statistical average 
currents over land and over the ocean. The 
data will be useful to engineers in devising 
better protective measures for equipment 
subject to lightning disruption. 


Business briefs... 

• GEC-ELLIOTT AUTOMATION announce that the NSW Education Dept has 
chosen the “National” standard format video tape recorder for issue to all State 
secondary schools. The recorders will free schools from the broadcast timetable 
and enable them to build up libraries of lectures and demonstrations. 

• BHP will sponsor CSIRO research into production of electrode carbon from 
natural gas. The $100,000 grant will finance a large-scale experimental rig at the 
Division of Mineral Chemistry Laboratories, Port Melbourne. 

• ELCOMA Division of Philips Industries has received orders for million 
transistors for the UK and 600,000 for the US. The transistors will be produced at 
the Philips Hendon works in South Australia. The orders were won against world¬ 
wide competition. 

• AW A, as associates of Marconi Space and Defence Systems, has been awarded a 
$1.4m contract for Field Artillery Computing Equipment (FACE) for the 
Australian Army. The equipment will be built in Scotland, but will be set up and 
tested as integrated systems in Australia by AWA. 

• STC’s export sales have exceeded $18 million, an average of $1.8 million a year 
since the company began its export drive in 1961. Microwave link system's made 
up about a third of the export sales last year. A high percentage of the sales have 
been to developing countries in the SE Asian area. 



Automatic board etching machine 
developed by RCS Radio 


RCS Radio Pty Ltd are justifiably proud 
of a new machine they have develoj^ed to 
automatically etch printed wiring boards. 
The machine etches, washes, removes 
resist, washes again, neutralises, final 
washes, and dries the boards, producing 
completed boards ready for drilling at rates 
up to 600/hour. RCS believe that the 
machine is the only one with this capability 
in Australia. 

Constructed entirely at the RCS factory in 
Bexley, NSW, the machine was designed by 
managing director Ron Bell. Based on his 11 
years of experience in the production of 
printed boards, the machine is unique in 
that it emits virtually no corrosive or 
irritating vapours. This allows it to be 
operated in a normal factory environment, 
with no requirement for special protective 
operator clothing. 

Not only this, but the fully automatic 
nature of the machine allows the use of 
unskilled operators to produce controlled 
and uniformly etched boards of a con¬ 
sistently high quality. 

The machine features recirculation and 
multiple filtering of the active solutions, 
and special neutralising facilities to ensure 
that all effluent is completely safe and 
pollution free. 

As a result of developing the machine, 
RCS are now able to offer rapid and 
economical production of consistently high- 
grade boards. 



TUBE TECHNOLOGY EXPORTED. AWV 
"Deep Image"picture tubes are now being 
made in New Zealand by Allied Industries 
Ltd of Auckland. An illustrated reprint 
describing the new production plant is 
available for the asking from Amalgamated 
Wireless Valve Co Pty Ltd, Private Mail 
Bag, Rydalmere, NSW 2116. 
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The ability to manage 
innovation will make 
Japan a major source 
of new technology in 
the last quarter of this 
century. So says 
industrial economist 
Gene Gregory in this 
special report on Sony 
-- the pacesetter in the 
Japanese electronics 
industry. 



Research makes 


When Sony introduced its Micro-Color TV 
set to world markets in New York a few 
years back, Sony’s President-Founder Akio 
Morita was on hand to tell the story of his 
company’s latest breakthrough in con¬ 
sumer electronics. The object of Morita’s 
pride: a 7-inch, 18-lb, all-transistorised 
colour television set priced at about $400. 

To the casual observer, this was just 
another product of Japanese cleverness at 
developing miniaturised electronic gadgets 
which somehow seemed to ride the waves of 
fad that sweep over the global village with 
intermittent fury. But upon more careful 
analysis — a look behind the scenes at the 
smooth, quietly functioning system of in¬ 
novation that has made Sony the star of the 
Japanese electronics industry — this event 
becomes symbolic of the major contribution 
of technology to Japan’s phenomenal post¬ 
war economic growth. 

Not only does serious investigation reveal 
that innovation and technological progress 
rather than cheap labour provide the keys 
to understanding the Japanese miracle. But 
the sheer fact that Japan got so much for so 
little — a whopping 45% increase in annual 
growth of the economy from 1960-1970 for a 
very modest expenditure of 1.7% of GNP — 
speaks volumes in explanation of the preci¬ 
sion working of the processes of tech¬ 
nological innovation in Japan. 

Now, as Japanese companies begin to 
invest more heavily in their own R & D, the 
objective is to increase the contribution of 
technology to growth with continuing 
diminishing reliance on technological in¬ 
puts from abroad. The rapid flow of new 
techniques, processes and products from 
the Sony pipeline suggests what can be 
expected for the Japanese electronics in¬ 
dustry in the future. 

As might be expected for the company 
that grew big by thinking small, Sony’s new 
Micro-Color TV could boast that it was the 
smallest colour set on the market. It was 
also not particularly surprising that it 
should be the first fully-transistorised 
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colour TV set. Since Sony introduced the 
first all-transistor radio in Japan in 1955, the 
enterprising pioneer has boosted its sales 
from $7,000*a year to $500 million by grasp¬ 
ing and keeping the world leadership in 
quality transistorised products. 

But Micro-Color’s real distinction was 
the first basic new design in colour TV since 
a group of American companies banded to¬ 
gether in the mid-1950s to introduce the 
standard system then in use. A new picture 
tube, called Chromatron, by focusing 
electrons along a series of fine vertical 
wires to the coloured phosphors of the tube, 
produced a picture far more brilliant than 
that of conventional TV sets. The reason: 
80% of the electrons generated reached the 
face of the tube, as opposed to 15% in the 
conventional shadow-mask colour TV tube. 

This is not the end of the story, however. 
Before the year was over, Sony was back in 
the limelight with a new tube design, called 
Trinitron, in a 12-inch colour set. The 
Trinitron produced the same high-quality 
picture with a third fewer parts and using 
considerably less power to do it. 

In developing the new product, Sony 
followed a route it had been over before. It 
took an idea that no American company was 
able, or prepared, to translate into an 
economically manufactured product, 
carried the R&D a giant step forward with 
its own scientists and engineering staff, and 
then packaged it in a product for which Sony 
marketeers saw a latent demand. 

This is the story of Sony’s success. Sixteen 
years ago, when US companies considered 
the transistor suitable only for expensive 
military applications or specialised equip¬ 
ment such as hearing aids, Sony’s engineer¬ 
ing-minded Chairman, Masuru Ibuka, 
convinced Western Electric to give him a 
licence to make transistors in Japan for use 
in consumer products. Western Electric 
pooh-poohed the idea at first but has since 
come to have a healthy respect for the 
company that went on to produce some 
15,000,000 transistor radios within 15 years. 

1972 


Since its initial success with the 
tranistorised pocket radio, Sony has given 
the consumer market one innovation after 
another. The first transistorised short-wave 
and FM radios, miniature transistorised 
TV, and, most recently, portable video 
players followed. 

But in a very real sense, these spec¬ 
tacular achievements which caught the 
imagination of consumers the world over 
are just the tip of the Sony research iceberg. 
In 1964, when most of the world’s electronics 
business machine manufacturers were 
concentrating their efforts on the develop¬ 
ment of bigger and faster computers, Sony 
quietly unveiled the prototype of an all- 
transistorised desktop calculator. 

“We acted in a manner quite contrary to 
the trend in the industry,” Dr Shigeo Shima, 
the mild-mannered Director of Sony’s 
Yokohama Research Centre, says. “And, as 
you know, we have grown to be the largest 
manufacturing company of this category of 
equipment.” 

Sony’s greatest strength is clearly its 
capacity for converting basic research into 
marketable products. “We are a small 
company,” Akio Morita still likes to say, 
“and the only way we can compete is by 
getting there first with a new product or 
special feature that can be a selling point.” 

But if pioneering is the pulse of Sony’s 
strategy, its heart is basic research. Behind 
the success of Sony’s market winners is a 
team of some 400 blue-jacketed research 
engineers who have come up with a steady 
and increasing flow of basic innovations of 
the kind that never makes headlines but 
assures the technological advantage of 
Sony’s high-quality end products. 

The range and character of innovations 
from Sony’s labs is most impressive by any 
standards: 

— a new tube which will enable Sony to 
put on the market a new low-cost color TV 
camera system. 

— an extra-thin, 16-digit “Planitron” 
display tube for desk-top calculators. 








Total Japanese R&D investments and 
payments for imported foreign technology 
(Millionsof $, percent) 


1955 

1960 

1965 

1969 

R&D Investment 
(Ratio to GNP) 

156 

(0.62) 

512 

(1.12) 

1,183 

(1.31) 

2,592 

(1.49) 

Payments for im¬ 
ported technology 
(Ratio to GNP) 

20 

(0.11) 

95 

(021) 

167 

(0.18) 

368 

(022) 

Total 

(Ratio to GNP) 

176 

(0.73) 

607 

(1.33) 

1,349 

(1.45) 

2,960 

(1.71) 

Source: Japan Science & Technology Agency; 
Statistics Bureau of Prime Minister's Office, Tokyo. 


FINAL CHECK-OUT LINES at a Sony 
colour TV factory in Japan. Line at far left 
is for final adjustment of colour receivers; 
line at the immediate left is for final ad¬ 
justment of video tape recorders. Sony's 
greatest strength is clearly its capacity for 
converting basic research into marketable 
products. 


the difference 


— a new high-power monolithic linear IC 
with a maximum 50-watt output. 

— a high-energy Ni-Cd accumulator 
battery. 

— a new continuous feed pulverised-metal 
fuel cell. 

— a unique condenser microphone 
element, the plastic “Electet” microphone 
capsule which is built into Sony cassette 
tape recorders. 

— a new magneto-sensitive diode which 
can be used to drive brushless motors. 

— a new high-brightness phosphor screen 
material for colour TV tubes. 

— new magnetic tape materials, includ¬ 
ing cobalt-impregnated gamma-Fe 203 . 

— a highly compactised Mn-Zn ferrite 
material formed by a very high Iso-static 
compression method for use in audio tape 
recorders. 

— a new high-coersive metallic measure 
element for the Sony Magne-Scale. 

— a unique and economical crystal-grow¬ 
ing process for GaP solid-state light- 
emitting diodes. 

— a super high-precision speed-stabilised 
phono turntable mechanism achieved 
through an extensive mathematical servo 
analysis. 

This avalanche of new technology 
developed by a single company during the 
past few years is dramatic evidence that 
something about Japanese science and 
technology has changed. Or is it rather that 
something must change in the standard 
Western understanding of Japanese in¬ 
novative processes. 

The Sony story has often been cited as an 
example of successful Japanese importing 
and adaptation of foreign technology. And, 
to be sure, Sony has been remarkably 
successful in its choice, development and 
exploitation of imported technology. As Dr 
Shima puts it: “Man is the only living being 
gifted with the ability to make use of the 
inventions of others and to further develop 
them.” Japanese industry in general, and 
Sony in particular, have certainly 


developed this human faculty into a very 
fine and precise art. 

However, the most important lesson of 
Sony’s experience is to be found in its basic 
understanding of the process, role and 
management of innovation. Innovation, the 
Japanese were quick to learn, is basically 
concerned with the management of change 
to continually achieve maximum advantage 
from available resources. 

Scientific discovery is certainly part of 
this process, but it is not the most important 
part. Someone has said: “If the weight of 
invention or discovery is one, the weight to 
bring it to actual application will be ten and 
the weight to manufacture and marketing 
would be 100”. Sony has found this a good 
rule of thumb for the ratio of expenses in the 
various steps involved in bringing a new 
product to the market. 

There is implicit in this understanding of 
the innovative process the basic truism 5iat 
each step should be executed as precisely 
and economically as possible. The 
Japanese, with some rather obvious justifi¬ 
cation, have been traditionally considered 
as copiers of the technology of others. But 
circumstances have been such that the 
importation of technology, on a highly 
selective basis, was the surest, soundest 
and most parsimonious route to rapid in¬ 
novation. 

But it is also to their great merit that the 
Japanese have been unchauvinistic in their 
approach to technology, and that they have 
not wasted precious resources in attempt¬ 
ing to develop their own basic technology 
when they could buy what they needed from 
others more advantageously. “Progress”, 
Dr Shima explains, “is a universal process 
obtained through the efforts and wisdom of 
mankind.” The important thing for a 
Japanese manager is not the origin of an 
idea, but its intrinsic worth and its relative 
cost. 

A look at the statistics of Japanese 
economic growth is sufficient evidence of 
the sagacity of this policy. While in 1969 


Japan spent only 1.7% of its gross national 
product on research and development, 
technological progress contributed ap¬ 
proximately 45% of the economic growth 
that year! 

Sony’s Ibuka was not exaggerating when 
he said that “the most important factor in 
Japan’s growth has been the realisation of 
the central role innovation can play in in¬ 
dustrial development.” And in the Japanese 
conception of innovation, it takes on an 
extended meaning to include not only in¬ 
ventions, discoveries and technical 
developments, but also improvements in all 
processes and procedures involved in the 
manufacturing and marketing process. 

During the 1960s, however, Japanese 
managers discovered that they could no 
longer compete either domestically or in¬ 
ternationally solely on the basis of 
technology introduced from abroad. Sony 
was among the first to realise the necessity 
of developing their own basic research and 
of building the laboratories in which to 
carry out that research. Facilities were 
built and manned by scientists who, while 
continuing to be influenced by Western 
scientific thinking and methods, soon began 
to branch out on their own and develop new 
technology. “Research makes the dif¬ 
ference” had become the Sony shibboleth as 
early as 1958. 

Just how much difference became clear 
in the recession years of 1964-65, when 
Sony’s original research proved to be one of 
the pillars of strength which helped it 
weather the storm relatively unaffected. 
Similarly, throughout the “Nixon Shock” 
treatment of 1971, Sony’s top management 
could be relatively certain that rises in 
prices for their advance technology 
products as a result of the American sur¬ 
charge or revaluation would scarcely affect 
consumer demand in overseas markets. 

Sony’s management of innovation also 
makes a decided difference in the results 
obtained from research and development. 
Rather than wait for R&D to come up with 
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FIRST IN TAPE 


BASF’s new 
Chronndioxid 
cassette brings you 
the other hair 
of the fiddle 


Only 

BASF’s new 
Chromium 
Dioxide coating 
can give you a 
dynamic range 
good enough to 
reproduce the 
most subtle tops 
of a violin. Or the 
deepest notes of 
a double bass. 
Until now cas¬ 
settes have had 
poor bass 
response- 
and even 


poorer 
treble res¬ 
ponse. They 
only gave you 
half the sound. 
BASF’s new Chrom- 
dioxid lets you hear 
it all. 

And BASF’s new 
internal transport 
system prevents 
foul-ups, no matter 
what tape thickness 
you use. it also stops 
the wow and flutter you 
get from variations in 
tape tension. Chromdi- 
oxid cassettes give you 
sound quality that you 
would only expect 
from reel to reel. 
Without all the 
fiddling. 
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man’s greatest satisfaction comes from 
innovation. There is a conscious effort to 
involve as many members of the company 
as possible in the process and to reward 
those who contribute to that process. 

“It is my experience,” says Dr Shima, 
“that even the basic researcher is happy to 
know that the results of his research are at 
once integrated in the company’s products. 
Honour him, praise him and keep yourself 
in the background. Monetary awards are 
not always essential, but the feeling of doing 
something important and getting credit for 
it is.” 

Asked how he would sum up Sony’s 
philosophy of innovation, Dr Shima replied 
with a confident smile: “Think change! And 
be prepared for change.” 

There is no evidence of concern for 
“Future Shock” at Sony. Rather there is an 
acute awareness that to succeed in the 
future, management must be able to 
respond to sudden shifts and rapid progress. 
“Changes will occur more and more 
abruptly,” Dr. Shima predicts, “and the 
primary function of management will in¬ 
creasingly be anticipating change on the 
one hand and comprehending, stimulating 
and managing innovation on the other. 
Japan’s ability to maintain its present high 
rate of growth may well depend on 
management’s success in this role.” 

While Japanese business as a whole is 
investing much more heavily in technology, 
and, to a greater extent than is generally 
realised, in developing their own 


TRANSISTOR ASSEMBLY and inspection 
lines at Sony's Atsugiplant deft). Sony was 
the first company to recognise the future 
of the transistor in consumer electronics. 
Below is an assembly line for Trinitron 
colour TV sets — another Sony innovation. 

technology, Sony, with its investment of 6% 
turnover ploughed into R&D, is far above 
the Japanese average in its emphasis on 
innovation. 

Still, total Japanese expenditures on 
research and development, amounting to a 
modest 1.7% of GNP, is somewhat decep¬ 
tive. Since a much larger proportion of 
that amount is spent by private industry 
than in other countries, the effective impact 
of Japanes R&D expenditures on economic 
growth tends to be greater. The private 
sector accounts for 62.8% in Japan, com¬ 
pared to the United States where corporate 
spending on R&D is only 34.4% of the total. 

It is also true, and most significant, that 
as in the case of Sony, Japanese industry as 
a whole also spends much more on its own 
R&D than on imported technology. During 
the past decade, outlays for R&D in Japan 
have been running at about four times 
expenditures for licenses and other know¬ 
how fees. That is some record for a country 
with a reputation for being a rank copycat. 

What can we expect for the future? The 
awareness in Japan is acute that both 
continued high rates of economic growth 
and the need for heavy investments in social 
overhead can only be achieved through 
continued high inputs of technology. And 
since the emergent needs can be met in 
many cases only by systems technology, not 
only are outlays for research and develop¬ 
ment scheduled to increase sharply, but the 
public sector will account for an increasing 
percentage of total expenditures for new 
technology. 

Research and Development investments, 
which increased more than 17-fold in the 
1955-70 period, are expected to increase 25- 
fold during the next fifteen year period, or 
an average of 23%every year. This order of 
investment will raise the proportion of R&D 
expenditures in the nation’s GNP to 4% by 
1985, surpassing the current world’s highest 
ratio of 3% in the USA. 

Just as for Sony, research is expected to 
make the difference for all Japan in the 
coming years, contributing almost 47% to 
economic growth each year. Innovation in 
the electronics industry, destined to be the 
key industry of Japan’s emergent informa¬ 
tion revolutidn, will provide an increasingly 
important share of ^is impetus for growth 
and, at the same time, provide the world 
with an increasing flow of new advanced 
electronics technology and products. ® 


“Think change! And be prepared for change.’’ 


something, a highly oriented strategy 
formulated at the top management level 
focuses the efforts of the entire company on 
a certain theme or challenging project. 
Product development does not begin in the 
laboratory, but rather R&D perfects the 
techniques which management deems 
necessary for the product most likely to 
succeed. 

“Where innovation is important to a 
company,” Ibuka reflects, “the relationship 
between R&D and the rest of the enterprise 
is crucial. Although most companies 
recognise the importance of R&D, they 
often do not make the best use of it. Top 
management needs to decide what type of 
R&D is needed and what its specific goals 
are to be and then to plan the long — and 
short-term direction of R&D effort from the 
top level.” This, the Sony management 
contends, avoids divisional deterrents to the 
innovative process that can grow up be¬ 
tween research, development, manufac¬ 
turing and marketing. 

Indeed, one of the management tools Sony 
has found most effective is the project team 
approach which integrates basic research, 
technical development, plant and market¬ 
ing people, cutting across the established 
organisational structure for work on one 
project. Ibuka himself became the project 
manager of just such a team for the $4.5- 
million Trinitron tube develpment project 
at the beginning of 1968. By 1969, the team 
had established a mass production plant, 
and a year later over 50,000 colour television 
sets incorporating the new tubes were being 
produced each month. 

Sony’s organisation for innovation is 
based upon the premise that most innova¬ 
tive ideas today are developed rather by 
joint efforts than by individual genius. 
Particular emphasis is accordingly placed 
on forming a multi-access lattice work of 
the company’s total structure. 

This has been found eftective not only for 
the intimate information flow, but also for 
establishing the good feedback control loops 
necessary for successful company 
operations. 

But an essential part of Sony’s 
management of innovation is the success it 
has had in motivating talent. Top 
management operates on the basis that a 
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You can tell the quality 

by the SOUND ... 

with fine crystal or with 





® KENWOOD 

Stereo turntables 





ALL AUTOMATIC 
OPERATION 

— all you do with KP-3021 is 
switch on and press a button ... 
your records stay scratch-free 
and play better longer. 


KP-3021 Automatic Stereo Turntable. All you do is 
switch on, with this 24-pole synchronous motor turntable. 
Everything is automatic! AUTO-PLAY . . . the arm leaves 
the rest and goes gently onto the disc. AUTO-RETURN . . . 
arm returns to rest and turntable stops. AUTO-REPEAT . . . 
arm returns to start and plays disc again. AUTO-CUT ... if 
you want to stop playing arm rises and returns to rest. 
Two speeds — 33.1/3 and 45 r.p.m. wow and flutter less 
than 0.08%. Super sound in the Kenwood manner. 


Also available — KP-4021 belt-idler double drive stereo turn¬ 
table with 16-pole synchronous motor. High quality MM 
type cartridge with wide 20-20,000 Hz. KP-2021 belt drive 
stereo turntable with durable outer-rotor synchronous motor 
for vibration-free operations. Lateral balancer for best tone 
arm balance. 


the sound approach to quality -- 

® KENWOOD 

SYDNEY: 630 7400 JACCBV# MELBOURNE: 41 7551 

ADELAIDE: 93 6117 MITCHELL BRISBANE: 44 4674 

PERTH: 28 5725 HOBART: 34 2666 

CANBERRA: 47 9624 FAIRYMEADOW: 84 8022 

NEWCASTLE: 61 4991 


T 

I 

I D KP-3021 □KP-4021 □KP-2021 . 

(tick models required) and location of nearest Kenwood Sound | 
Centre. 

I Name. I 

I Address. 

. Postcoc 

L............ 


■ To: Jacoby, Mitchell & Co. Pty. Ltd. 

I P.O. Box 2009, North Parramatta, N.S.W. 2151 
Please send me full details on Kenwood Stereo Turntables 
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I 
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“Radiovision” recreated 



We got a brief look at Australian electronics history recently as we watched 
Gil Miles (VK2KI), one of this country’s radio pioneers, put the finishing 
touches on his reconstruction of the vintage "radiovision” picture trans 
smitter and receiver. 


by DICK LEVINE 



At his busy Campsie workshop, cluttered 
with more modem electronic gear, Mr 
Miles demonstrated for us the design which 
had transmitted Australia’s first television 
picture on January 10, 1929. He had helped 
build the original 1929 version as well. 

At that time he was associated with a 
company called “Radio and Television 
Laboratories’’ in Melbourne, where he 
handled the technical side of the historic 
first broadcast over station 3UZ. 

The reconstruction project came about 
when the Science Museum of Victoria 
decided to assemble a demonstration booth 
to show the public what the early attempts 
at television broadcasting had looked like. 
They contacted Gil Miles to ask if he knew 
the whereabouts of any of the original 
equipment so they could rebuild it. 

Mr Miles could not supply equipment, but 
he did offer to reconstruct a full-scale 
working model from the original drawings, 
which were still in his possession. The 
reconstructed unit, which is a combination 
transmitter and receiver, is nearly identical 


to the original equipment. The main dif¬ 
ferences are the use of currently available 
valve types and the use of a modem motion 
picture projector. 

A combination unit such as the museum 
will display was in fact used by early 
broadcasters as a studio monitor. 

Radiovision was a mechanical flying-spot 
scanning system, commonly referred to as 
a “Baird” system, with a spinning disc at 
both transmitter and receiver, each of 
which had 28 holes spaced spirally so as to 
create horizontal scanning lines as the disc 
rotated. Light coming from the projector 
struck a photocell, whose output was am¬ 
plified and used to modulate the radio 
frequency carrier from an ordinary trans¬ 
mitter. 

The signal was picked up by an ordinary 
broadcast receiver (without sound) and fed 
to a neon lamp which was accordingly 
modulated in brightness. The light from the 
lamp had to pass through a second series of 
holes in the receiving disc, which was ac¬ 
curately synchronised with that at the 


transmitter. A sync control was provided on 
the receiver for that purpose. 

On the transmitter / receiver unit built 
for the museum, no sync control is required 
because the transmitting and receiving 
discs are driven by the same motor and 
once they are initially aligned, no sync 
problem is possible. 

The large neon lamp, which is shown in 
the photo being inserted by Mr Miles, was 
hand-blown by a Melbourne glassblower to 
match an illustration from an early valve 
advertisement. 

Mr Miles projected some of the original 
1929 pictures for us, including a Dutch 
windmill with rotating blades which was the 
first motion picture ever transmitted over 
the air in this country. Despite the 
relatively low light levels supplied by the 
neon lamp, we were able to i^otograph the 
image at the viewing screen and have 
reproduced it here. 

The pictures actually looked much better 
to the eye than they appear in a photograph 
because slight irregularities in scanning 
hole positions on the discs produce slight 
gaps and overlaps between scans. These are 
not objectionable while viewing the neon¬ 
orange image in reality, but when 
reproduced photographically they look like 
black stripes across the picture. 

The first pictures projected in 1929 were 
mainly high-contrast animated outline 
drawings, although tests were also carried 
out with grey (halftone) stills. 

In Melbourne on May 11, Mr Miles 
personally delivered his trans¬ 
mitter / receiver to the Science Museum of 
Victoria, where the Australian public will 
soon be able to watch prints of the original 
films on vintage radiovision. 

We also discovered that Gil Miles is still 
very much in the vanguard of radio ex¬ 
perimenters. Running on his workbench 
iv^ile we were there was a slow-scan 
amateur television receiver over which he 
regularly gets communications from other 
Australian amateurs, and has received 
pictures from as far away as Canada 
(without benefit of Intelsat IV). 

But that is another story — one which we 
hope to report on in more detail soon. 

Additional reading: 

Distant Electric Vision Anticipated Modem 
TV, Electronics Australia, August, 1967, 
page 25. 

Australia’s TV Pioneers, Electronics 
Australia, December, 1969, page 24. ® 

HAND MADE NEON LAMP is inserted into 
the "Radiovision" receiver by GH Miles. 
Combination transmitter / receiver is an 
exact repHca of the 1929 original except for 
use of modern valves. Pictures reproduced 
at top of page were transmitted and 
received by the machine shown here. 
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Fairchild Power means more watts for your 
money. And more reliable watts too, because only 
Fairchild build power transistors in Australia using 
rugged reliable big chip silicon Bimesar™ technology. 
High power amplifiers at lower cost. 

Smaller, lower cost heat sinks. 

High current, high voltage capability. 

Low saturation voltage. 

Maximum safe area at high junction 
temperatures. 

Complementary pairs. T03, T05, T066 
packages. 

Fairchild Power: the luck’s on your side. 


Max. 

Power 

Product 

Polarity | Package 

'-^CEO 

Vc.Sat 

’'fe I 

T.C.25°C 







115 W 

2N3055 

NPN 

T03 

60 

1.1 V @ 4 Amp 

20-70 @ 4 Amp/4 V 

115 W 

AY8149 

NPN 

T03 

60 

1.1 V @ 4 Amp 

20-150 @ 4 Amp/4 V 

115 W 

AY9149 

PNP 

T03 

-60 

1.1 V @ 4 Amp 

20-150 @ 4 Amp/4 V 

115 W 

AYS150 

NPN 

T03 

40 

1.1 V @ 4 Amp 

20-150 @ 4 Amp/4 V 

115W 

AY9150 

PNP 

T03 

-40 

1.1 V @ 4 Amp 

20-150 @ 4 Amp/4 V 

35 W 

AYS170 

NPN 

T066 

40 

1.5 V @ 3 Amp 

Typ. 30 @ 3 Amp/4 V 

35 W 

AY9170 

PNP 

T066 

-40 

1.5 V @ 3 Amp 

Typ. 20 @ 3 Amp/4 V 

35 W 

AYS171 

NPN 

T066 

60 

1.5 V @ 3 Amp 

Typ. 30 @ 3 Amp/4 V 

35 W 

AY9171 

PNP 

T066 

-60 

1.5 V @ 3 Amp 

Typ. 20 @ 3 Amp/4 V 

25 W 

2N3054 

NPN 

T066 

55 

1 V @ Amp 

25-100 @ 2 Amp/4 V 

10 W 

AYS139 

NPN 

T05 

40 

.6 V ® 1 Amp 

Typ 45 (® 1 Amp/2 V 

low 

AY9139 

PNP 

T05 

-40 

.6 V @ 1 Amp 

Typ 35 @ 1 Amp/2 V 

lOW 

AYS140 

NPN 

T05 

60 

.6 V @ 1 Amp 

Typ 45 @ 1 Amp/2 V 

low 

AY9140 

PNP 

T05 

-60 

.6 V @ 1 Amp 

Typ 35 ra' i Amp/2 V 


F/MRCHILP 


AUSTRALIA PTY. LTD. 

Melbourne: 420 Mt. Dandenong Rd., Croydon, Vic. 7234131. 
Sydney: 37-43 Alexander St., Crows Nest, N.S.W. 4394355. Adelaide: 

Nth. Terrace House, 19 Nth. Terrace, Hackney, S.A. 42 1435. New Zealand: 
Fairchild New Zealand Ltd., 1 Gordon Rd., Otahuhu, N.Z. 69299. 

Distributors: Melbourne. Radio Parts Group, 3297888, J. H. 
Magrath & Co. Pty. Ltd., 6633731. N.S.W. Geo Brown & Co. Pty. Ltd., 

29 7031, General Accessories, 730211. A.C.T. Electronic Components Pty. 
Ltd., 956811. Queensland. Douglas Electronics Pty. Ltd., 97 8222. South 
Australia. General Accessories, 234022. Hills Electronics Telefix, 463832, 
Gerard & Goodman Pty. Ltd., 232222. New Zealand. John Gilbert & Co. 
Ltd., 30839. Perth. Warburton Franki, 61 8688. 

N.S.W. stockists: Dick Smith Manufacturing Co., 43 1414, 

Martin de Launay Pty. Ltd., 29 5834. 
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India’s new radio telescope 

A radio telescope of unique design which can follow a radio source for up to 9 V 2 hours a day was recently 
completed in India. N. Viswanath reports from New Delhi on an important new tool for radio astronomers. 


India has recently installed d SSQ-metre 
by 30-metre (578 x 33yd) cylindrical radio 
telescope at Ootacamund (Ooty) in the 
Nilgiri Mountains of South India. 

Conceived, designed and fully fabricated 
by Indian scientists and engineers, its 
sensitivity is about four times that of the 76- 
metre (83yd) dish at Jodrell Bank, England. 
TTie main programs that are being carried 
out by the telescope are studies of radio 
galaxies, particularly the very distant and 
weaker ones, by the method of lunar oc- 
cultation; studies of interplanetary scm- 
tillation; studies of quasars and of the 
recently discovered pulsating radio sources 
called pulsars; stupes of radio emission 
from planets, particularly Jupiter, flare 
stars, and the Sun. 

The Ooty radio telescope is one of the 
most powerful radio telescopes in the world. 
It is the largest radio telescope amongst 
those which can track or follow radio 
sources in the sky for more than two hours 
daily. 

TTie design of the instrument was 
motivated by the desire to study distant 
radio galaxies by the method of moon oc- 
cultation. It provides for large sensitivity 
and also sufficient steerability. 

TTie Ooty telescope is unusal in design. It 
has a surface somewhat like that of a long 
trough. Radio radiation from outer space is 
reflected by the surface of the telescope 
(consisting of a screen of stainless steel 
wires), on to a long line focus, and thence 
carried to the receivers. 

The telescope is located on a hill that has 
a slope of about 11 degrees. On this slope, 
there are 24 equidistant tall steel towers. On 
top of each of these is mounted a parabolic 
frame, with the two ends of each parabolic 
frame 30 metres apart. The 24 frames span 
a horizontal distance of 530 metres. 

These frames are connected together by 
1100 stainless steel wires, each 530 metres 
long. The wires are parallel to one another 
and constitute the radio reflecting surface 
of the telescope. Radio waves incident on 
the surface are reflected on to 968 radio 
dipoles placed along the focal line of the 
telescope. 


The entire 530 metre by 30 metre surface 
can be rotated in unison through an angle of 
about 130 degrees using complex electrical 
and mechanical arrangements, all designed 
and fabricated in India. 

The design of the telescope makes full use 
of the proximity of India’s geographical 
location near the equator. The 530-metre 
long parabolic “cylindrical” or trough type 
reflector has been installed with its axis in 
the geographic north-south direction on a 
slope of 11 degrees, this angle of inclination 
being equal to the latitude of the station. 
With this arrangement, the axis of the in¬ 
strument is kept parallel to the earth’s axis 
of rotation and enables one to follow radio 
sources in the east-west direction for 9^/2 
hours a day by a mechanical rotation of the 
reflector along its long axis. 

The beam of the telescope or the direction 
in which it is looking in the north-south 


direction can be moved by changing the 
lengths of the interconnecting transmission 
lines. 

So far, astronomers have catalogued 
more than 15,000 sources of radio-frequency 
energy, but detailed structure with 
resolution of few seconds of arc is available 
for only 30 comparatively strong sources. 
With the Ooty telescope, it is possible to 
observe several hundred sources with 
resolution of about 1 second of arc. The data 
will be used for studying the origin and 
evolution of radio galaxies. 

The total cost of the project is about 
$A680,000, of which more than $590,(X)0 was 
a gift from the United States. 

The project was conceived and executed 
by 43 pear old Dr (Tovind Swarup who had a 
three-year study in Australia, and has also 
studied in the United States. ® 


Overall view of the cylindrical radio telescope is shown at top of page. When the telescope 
is fully rotated, the tips of the frames touch the ground. Below is the antenna as seen from 
the control room. The focal line can be seen at an angle across the top right of the 
photograph. 
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The world's largest superconducting motor — a 3250 horsepower DC machine — has just completed 
its test program driving a water pump at Fawiey power station. The lessons learned are helpir% to 
provide new propulsion systems for the navy and AC generating sets in the 2000 megawatt class. 


It is now five years since the world’s first 
superconducting motor — a 50 horsepower 
machine operating at 2000rpm — was 
successfully demonstrated by International 
Research and Development at Newcastle 
upon Tyne. 

The success of this contract, for the 
Ministry of Defence (Navy), led the 
National Research Development Cor¬ 
poration to back further work to construct 
and test a full scale prototype machine. The 
objective in this case was to build a motor of 
sufficiently large rating to bring out the 
major development problems, and to test it 
in an industrial environment. The suggested 
rating was about 30(X)hp at a few hundred 
rpm. 

Given the ability to pass heavy electrical 
currents through super-conducting coils, 
the design engineer would then be able to 
take advantage of the zero power loss and 
be free of the limited fields achievable with 
conventional iron magnets. 


After examination of a number of possible 
alternatives, the most convenient ap¬ 
plication for the big motor was found to be 
at Fawiey power station near Southampton. 
This station has four 500 megawatt turbo¬ 
generator sets served by four large cooling 
water pumps, each with a rating of 3250hp 
at 200rpm. With the close co-operation and 
assistance of the Central Electricity 
Generating Board it was arranged that the 
superconducting motor would be installed 
to drive one of these pumps for a limited 
period before the station became fully 
operational. The design of the motor 
subsequently began in May 1%7 and the 
works tests were completed in the IRD 
laboratories by the end of 1%9. 

The motor is a homopolar machine with a 
superconducting field winding which 
provides nearly three million ampere turns 
to give a maximum flux density of 3.7 tesla. 
The winding is maintained at the very low 
temperature of 4.4deg K by means of liquid 


by ANTHONY APPLETON 

(head of electrical engineering department. 
International Research and Development, 
Ltd, ^ Newcastle- upon- Tyne, England) 

Fig. 1 (right). IRD's 3250hp super¬ 
conducting homopolar motor at Fawiey 
power station has successfully completed 
its trials driving a cooling water pump. 

helium supplied by a closed cycle 
refrigerator. The armature of the macnine 
is at ambient temperature and is a 
segmented Faraday disc. 

An idealised diagram of the motor is 
shown in Fig 2 and the principle of operation 
is demonstrated in Fig 3. 

The Fawiey motor was first operated in 
October, 1969. The superconducting winding 
was gradually energised to its full rated 
current of 725 amperes at which level the 
stored energy in the field coil is 14 
mega joules. One of the first tests was to 



Fig 2. AH homopolar machines are based 
on the Faraday disc. Made of conductive 
material, this rotates on a shaft aligned 
with a magnetic field (dotted lines), 
while current is passed through the disc 
radially, causing it to rotate and so 
develop power. 

Fig 3. Superconducting windings 
provide a high magnetic field (dotted 
lines) within which rotates a Faraday 
disc fitted with slip rings at its inner and 
outer radii. Current from the stationary 
outer disc is carried via the outer 
brushes radially inwards again to localise 
the flux due to the armature current 
(dotted rings) and so resist the torque 
reaction. 
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Motor 
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“There can be no doubt that superconductivity is destined to play a major role in the 
electrical power industry in the years to come." 


discharge this energy into an external dump 
resistance, and this was successfully 
achieved on numerous occasions. 

The motor was then driven as a generator 
to measure the useful magnetic flux which 
cuts the armature conductors. At 200 rpm 
and with 725 amperes excitation, the 
generated voltage from the 20 voltage 
stages of the segmented rotor was 440 volts, 
which corresponds to a useful flux of 6.6 
webers — about two per cent more than the 
design value. (The latter is calculated 
assuming that the machine is in free space; 
the presence of iron in the vicinity increases 
the inductance.) 

The machine was then energised as a 
motor, and loaded with a conventional DC 
generator of 0.5 megawatt rating. The latter 
was driven at its full load with various 
levels of excitation in the superconducting 
winding of the motor. In this manner, full 
load current was achieved in the Fawley 
motor, even though it was delivering only 20 
per cent of its rated output. Thus the Fawley 
motor was tested at full excitation, full 
speed, full voltage and full armature 
current — although not all at the same time. 

The performance of the motor during 
these tests was excellent, with no evidence 
of sparking at the sliprings and no dif¬ 
ficulties with the superconducting winding. 

Access to site at Fawley was obtained in 
April 1970, and installation was completed 
in September 1970. 

The cooling water pump which the motor 
was driving is connected (hydraulically) in 
parallel with three other pumps, and load on 
any one pump is taken up by gradually 
increasing speed. The full load of 3250hp at 


200rpm, which was achieved with less than 
90 per cent of the rotor field current, was 
well within the capabilities of the motor. 

Apart from a small number of defects, 
none of which was irreparable, the 
behaviour of the motor under all load 
conditions was excellent; there was no 
vibration or sparking at the segmented 
slipring and, notwithstanding a mishap 
imposing a shock load during trans¬ 
portation, the performance of the 
superconducting winding was impressive. 

The successful operation of the Fawley 
motor has provided a number of benefits for 
the advancement of superconducting 
machines. For instance, it has proved that 
the principle demonstrated with the 50 hp 
model motor at IRD are valid when the 
scale of the parameters is increased. It has 
also provided an immense fund of ex¬ 
perience and design data which is available 
for future machines; these data cover all 
aspects of cryogenics and helium 
refrigerators, segmented slipring systems, 
control and instrumentation. In addition, it 
has provided the evidence necessary to 
allow the Ministry of Defence (Navy) to 
move forward with superconducting dc 
marine propulsion systems. And it has 
stimulated considerable activity with 
super-conducting machines throughout the 
world, particularly in the United States. 

Since the Fawley motor is the only 
machine of its type in the world, and likely 
to be so for a few years, IRD is giving 
consideration to its further operation. 
Improved helium compressors are now' 
available, and it would be possible to 
recommission the Fawley motor without 


undue difficulty. The possible applications 
are another industrial drive — for instance 
in a steel rolling mill or, following a con¬ 
version of the armature, as a DC generator 
for the electro-chemical industry. 

IRD is now building a prototype super¬ 
conducting motor and superconducting 
generator together with other components 
required for a marine propulsion system. 
Land trials will take place late in 1972. 
Among the many claimed advantages of 
superconducting systems for marine 
propulsion are better control and 
manoeuvrability, improved ship layout 
and economy of operation. 

Only superconducting DC machines can 
give these benefits because conventional 
DC machines cannot be produced in the 
required ratings, and to obtain the same 
degree of control with AC motors is ex¬ 
tremely expensive. Improved layout is 
achieved because the prime mover 
(typically gas turbines in the Royal Navy) 
and the generator may be located at the 
most convenient position in the ship, and not 
tied down to the conventional engine room. 
Economy of operation is possible because 
both propellers may be operated with only 
one prime mover in operation. 

The degree of control required from the 
generator for rapid manoeuvres is not 
possible with the type of superconductor 
employed in the Fawley motor. For¬ 
tunately, work at the Rutherford 
Laboratory, Didcot, and at IMI Ltd, Bir¬ 
mingham, has produced a new form of 
superconductor — known as intrinsically 


from New Scientist, 16 December 1971. 
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Sorry Mr Einstein, 



eintoldoesgo™ 

We’ve proved it. And proved it conclusively. Of course, we had 
a little help from our friends, the sound fiends! 

We built 6 loudspeakers into a hexagonally shaped speaker 
enclosure, so that the sound travels In all directions, not 
just one. Then we put It on the market: the acid test. 

Result? Complete chaos. Crowded showrooms. 

Small scale wars. Shattered staff. 

And finally when we persuade our customers to leave, 
they take two or maybe four. And they call 
us later just to say ‘thank you.’ 

So, we’re sorry to disillusion you, but 6 into 1 does go. And 
if you don’t believe us, come and have a listen. 

But, please, don’t bring your friends. 

AKAI NDS70 loudspeaker unit only $69.00* each (or $138* a pair). 

ALL AKAI EQUIPMENT IS BACKED BY A 6 MONTHS GUARANTEE 

THE VERY REAL 
SOUND EXPERIENCE 

Manufactured by Akai Electric Co. Ltd. 
and distributed in Australia by 
AKAI AUSTRALIA PTY. LTD. 

276 Castlereagh Street, Sydney, 2000. 

Telephone: 61 9881. 

* suggested retail price. 



AK.12 
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Application possibilities 
for super-motors... 

Stable or multi-filament — which is capable 
of meeting the required specification. 

The application for superconductors 
which will bring most benefit to the elec¬ 
trical power industry is the AC generator. 
The potential for development is believed to 
be immense and strong interest now exists 
in the United Kingdom, the United States, 
Japan, Switzerland and elsewhere. As in the 
homopolar machines, magnetic iron may be 
eliminated and the excitation provided by 
superconductors. It is, however, necessary 
for the superconducting winding to rotate, 
which raises a number of problems, but the 
design of such a machine appears to be 
quite tractable. 

The benefits of employing a super¬ 
conducting field winding are considerable 
for large machines of 500 megawatts and 
above. They will be probably less than half 
the weight of a conventional generator; 
probably less than half the length of a 
conventional generator; almost certain to 
shov an improvement in efficiency of about 
0.5 per cent which, in terms of capitalised 
losses, is quite significant; and likely to 
have capital cost substantially cheaper, 
particularly in the larger ratings of 1300 
megawatts and above. 

There are two more important factors: 
first, the very large generators (above 2000 
megawatts) which will be required later in 
this century may be feasible only if they are 
superconducting; secondly, the different 
and generally simpler construction of 
superconducting machines, compared wito 
conventional machines will provide the 
manufacturers with the opportunity to 
modernise their production facilities. 

At Massachusetts Institute of Technology, 
a small AC machine has already been 




500MW conventional 



500MW superconducting 



2000 MW superconducting 


Fig 4. Comparison of size of conventional 
and superconducting AC generators gives 
some idea of the compactness of super¬ 
conducting machines. Size for size, a 
superconducting generator can deliver 
about four times more power than a 
conventional AC set. 




10 20 50 100 200 300 500 1000 2000 3000 
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operated and a larger generator of between 
2 and 5 MVA will soon be tested. A number 
of manufacturers, including IRD on behalf 
of Reyrolle Parsons Ltd, have advanced 
the design of this type of machine and sub¬ 
stantial developments may be expected 
during the course of the next few years. 

There can be no doubt that super¬ 
conductivity is destined to play a major role 
in the electrical power industry in the years 
ahead. A factor which cannot be over¬ 
emphasised is that the basic technology 
necessary for superconducting ac and dc 
machines already exists and the 
requirement now — particularly for AC 
generators — is a major program of 
engineering development. While the dif¬ 
ficulties of the latter must not be under¬ 
estimated, a detailed examination of the 
outstanding problem reveals that 
reasonable solutions may be postulated. 

In other words, the benefits to be derived 
from superconducting machines will go to 
those who are prepared to mount the 
necessary development programs. 

In the case of dc machines, the work at 
IRD has demonstrated their practicability 
and the present program for a marine 
propulsion system will greatly advance the 
status of the machines in this area. For 
general industrial applications, perhaps the 
greatest hurdle to overcome is a not un¬ 
natural conservatism towards new in¬ 
novation; this may be overcome by some 
degree of underwriting in respect of cost 
and performance. 

A further factor is the desirability of 
reductions in the costs of superconducting 
materials and helium refrigerators; this 
should be possible when the volume of 
production is increased. 

Once these hurdles are past there is 
nothing to prevent large DC drives being 
installed in steel rolling mills, power 
stations and various other applications; 
also large (up to 200 megawatts) DC 
generators may be provided for the 
manufacture of chlorine and aluminium. 

In the case of AC generators, there faces 
the manufacturer a period of about 10 years 
design and development, during which time 
it will be necessary to construct a medium 


power model machine and a full size 
prototype. Subject to a satisfactory out¬ 
come to this program, which I believe will 
be the case, the way should be clear for 
the production of machines offering great 
advantages over those available at present 
and, furthermore, the manufacturer will 
have improved and simplified production 
facilities compared with those required for 
present machines. ® 




varianPTYLTD 

electron tube and 
device group 

EIMAC DIVISION 
OF VARIAN 



of Varian 
complete 
tubes and 


Eimac Division 
manufactures a 
range of vacuum 
accessories, including recti¬ 
fiers, triodes, tetrodes, pen¬ 
todes, pulse modulators and 
associated equipment. 
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equals hot-dip galyanizing^at 1/2 the cost 


IPS Instant Cold Galvanize should be used wherever metal is exposed to 
corrosive conditions such as in the constructiori and nvaintenance of: 

RAILROADS TRAILERS 

WATER TANKS ENCINO 

MOTOR BIKES "'^^OIL R^pS & mRE LINES 

TV AERIALS STRUCTURAL STEEL 

SNOWMOBILES LINES & TOWERS 

GOLF CARTS UNDERGROUND EQUIPMENT 

PATIO FURNITURE LAWN & GARDEN EdUIPMENT 


USES 


AUTO & TRUCK BODIES 
FARMING EQUIPMENT ^ 
MARINE EQUIPMENT 
METAL ROOFS & FLOORS 
MINING EQUIPMENT 
OFF SHORE STRUCTURES 
POWER PLANTS 


'NstaNT 


LPS Instant Cold Galvanize is a ready to use 95 p.c. PURE 
ZINC compound that provides long-lasting protection from 
rust and corrosion. 


LPS Instant Cold Galvanize is NOT A PAINT! When applied 
to iron or steel it generates a positive electric current that 
flows to the base metal. This electrochemical action fuses the 
zinc compound with the metal. Corrosion will attack only the 
outer zinc coating leaving the metal to be protected rust free. 
If coating is penetrated LPS Instant Cold Galvanize will 
sacrifice itself to protect the exposed base metal. RUST 
CANNOT SPREAD. 


*^UST proofs I 
5 METAL FOJ^I 

^^arsob I 

TO hot 
L ^alvanizino 


AfR CONDITIONING^ HEATING. & REFRIGERATION SYSTEMS 

TECHNICAL INFORMATION: 

Passes PREECE TEST for hot-dip galvanizing 

SINGLE APPLICATION THICKNESS — approximately ^V 2 mils 

COVERAGE — approximately 50 square feet per pound 

TOUCH DRY — 1 minute . . . can be painted over in 6 hours or 
30 minutes after baking at 350° for 15 minutes 

WITHSTANDS: 

• Over 3,000 hours in salt spray cabinet • 

• Water temperature above boiling point • 


Continuous dry heat up to 750° F. 
Short period heat up to 1000° F. 


SPECIFICATIONS: 

LPS Instant Cold Galvanize meets or exceeds the following specifications: 

mil - P - 46105 weld thru primer 


MIL - P - 21035 Galvanizing repair ( U.S. Navy ) 


MIL - P - 26915A for steel { U.S. Air Force ) 


Available in 16 oz. Aerosol spray-cans 


MIL - T - 26433 for towers ( Temperate arwi Arctic Zones ) ( U.S. Air Force ) 



Complies with Rule 66-3 Los Angeles and San Francisco 

LPS Instant Cold Galvanize provides maximum protection when 
applied to clean, dry metal. 


LPS RESEARCH 

20S0 COTNER AVE. • 


LABORATORIES. INC. 

LOS ANGELES, CALIF. 90025 


( 213 ) 478-0095 


Distributed by 

ZEPHYR PRODUCTS PTY. LTD. 

70 BATESFORD ROAD, CHADSTONE, 
VICTORIA 
Phone: 56 7231 
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Ultrasonic probe 
aids museum research 

by C. I. MACADIE 

Preparator of Fossils, Australian Museum 

Invention often takes the form of finding new uses for existing tools. A new 
ultrasonic tool for use in the world’s museums was born when Mr C. I. 
Macadie, then at the British Museum, had a problem in the cleaning of 
fossils. He has agreed to tell his own story of the development of an 
ultrasonic probe to our readers. 


My job at the British Museum (Natural 
History) was to remove from the rock, 
using acetic acid, some very fine 350 million 
year old fossil fish remains from two 
Australian localities, southern New South 
Wales and the Kimberley region of Western 
Australia. 

Both rock types, being limestones, lent 
themselves admirably to acetic acid 
preparation, but unfortunately both left a 
residue of insoluble sludge adhering to the 
bone; this had to be removed before the 
specimen was of any use as study material. 
It was at this juncture that I started to in¬ 
vestigate ultrasonics and discovered the 
nebuliser which, after the necessary 
modification, has become one of the most 
useful preparation tools in Palaeontolo^. 

Some six years ago while brousing 
through an engineering design magazine, I 
spotted a short note on an ultrasonic 
nebuliser. This was a device for atomising 
liquids to humidify the air for patients with 
breathing problems. It was accomplished 
by use of an ultrasonic tuned resonant horn 
which atomised any liquids falling on it. 

The device was being developed by the 
Simms Group, a London electronics firm. I 
made contact with them and spent a 
morning in their laboratory experimenting 
with the nebuliser. 

My theory was that such a device could be 
used in the removal of sediments adhering 
to fossils by reversing the role of the 
nebuliser, that is, using the horn of the 
device completely under water to create 
intense cavitation. Ultrasonic cleaning 
baths had been tried for this kind of 
operation but were found to be impractical 
in that if the specimen was cracked or very 
fragile it would break up. 

By using a small stepped horn trans¬ 


ducer, I reasoned, the energy or cavitation 
effect could be restricted to the specific 
areas in need of cleaning on the specimen. 
An hour with the Simms nebuliser proved 
me right, and within the space of a month 
the prototype of the Simms ultrasonic probe 
was installed on my bench in the British 
Museum (Natural History), London. 

Cavitation is a complex phenomenon 
associated with the passage of high 
frequency waves through liquids and has 
been much studied by Russian and 
American scientists. When a sound wave 
passes through liquid minute bubbles, or 
vacuoles, are created. The bubbles implode 
and upon doing so create enormous local 
hydraulic pressures, calculated to be in the 
region of several thousand atmospheres. 
This phenomenon occurring every few 
cycles makes for a very energetic system at 
the interface of liquid and solid. 

In addition to cavitation, debris produced 
is drawn into the turbulent zone and acts as 
an abrasive slurry, hence in a very short 
space of time the sediment is removed and 
an ultra-clean surface is produced. 

The Simms ultrasonic probe (or to give it 
its correct title the SGRD Directional 
Ultrasonic Cleaner Type VX 227-2-2) is a 
small compact unit weighing around 25 lbs; 
it comprises a small generator and two 
stepped horn transducers mounted in pistol 
grips. The probe tip is made to vibrate by a 
piezoelectric wafer, clamped to the horn. 
The wafer is set into longitudinal resonance 
by application of a hi^ alternating emf, 
giving a working frequency of 38kHz. 

The probes come in two forms: the tip of 
one is a centimetre in diameter and the 
other has a diameter of three millimetres. 
By using the smaller of the two very small 
areas can be cleaned without fear of 


damaging surrounding areas. As the 
cleaning liquid rapidly attenuates the sound 
energy, the tip of the probe should be held 
about half a centimetre from the surface to 
be cleaned. Nor should the cleaning liquid 
ever be allowed to cover the steps of the 
horn, as this will also rob the tip of its 
power. 

Despite the high energy levels involved 
very delicate preparations have been 
achieved, including some of sea urchins. 
The shell of a sea urchin or Echinoid is 
composed of a collection of closely fitting 
polyhedral plates. Providing the specimen 
does not have any cracks in it, the probe will 
remove all the matrix from the shell or test, 
leaving it clean and intact. 

To date some several hundred fossil fish 
and invertebrate specimens from a variety 
of deposits have been prepared by me using 
the ultrasonic probe. Each one is com¬ 
pletely clean, yielding in some cases a 
wealth of fresh information on the fossil in 
question. 

Other applications of the probe are almost 
limitless. By using a stainless steel horn and 
fine abrasive powder the grinding of thin 
sections may be accomplished, and using 
the same technique, holes may be drilled in 
rocks and ceramics. Jewellery and gems 
can be rapidly cleaned using the probe in 
alcohol. Similarly, small components other 
than watch movements may be cleaned in 
the same way using the appropriate solvent. 
Biologists and botanists find the probe very 
useful in destroying cells and emulsifying 
tissue samples for biochemical work. 

Currently about half a dozen British 
university departments are using the probe 
in fossil cleaning operations, with great 
success. One is employed in the US at the 
Field Museum of Natural History, Chicago, 
and one is deployed in my laboratory here in 
Sydney at the Australian Museum, where it 
is used for cleaning up fossil fish material 
from Australia and Antarctica, as well as 
being pressed into use on other fossil groups 
including local fossil marsupials. 

It is hoped that with modern tools such as 
the ultrasonic probe and with additional 
funds that have been sought from industry 
recently, Australian museums will be able 
to keep the majority of our best fossil 
specimens in our own museums. Currently 
far too many of them are ending up over¬ 
seas due to lack of funds for collection and 
preparation in this country. 

Probe in potion dower left) as Mr Macadie 
begins work on a rock containing fossil fish 
remains. Ultrasonic power supply is shown 
below with the two pistol-grip probes. 
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We expect you to say “prove it” when we 
say NeoHi'Top is the best vaiue battery 
on the Austraiian market 





Performance 


188 

t 


Cost 


Extensive testing has proved that the National Neo-Hi Top is streets ahead of alkaline batteries in cost/ 
performance results. 

Early predictions would suggest that the exceptional cost/performance qualities of National Neo-Hi Top 
will allow it to completely dominate the Alkaline battery market. 

PROOF 

Let’s take UMI (D size) as an example. 

As a basis for performance, we’ll rate National Neo-Hi 
Top at 100 points. 

Against that Alkaline performs 114 points, only 14% 
more. 

Now the important econo¬ 
mic factor, COST. With 
National Neo-Hi Top again 
at 100, we find Aikalines 
cost 188. So the Alkaline W ^ 
costs 88% more for 14% | NATIONAL] 
more life. L Hi-Top J 

Right through the range, 

National Neo-Hi Top is 
consistently better value 
than Alkaline batteries. 

Compare these cost/per¬ 
formance figures. 


NEO ALKALINE 


NEO ALKALINE 



GUARANTEED ACROSS AUSTRALIA BY 
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High-linearity 
AC millivoltmeter 

Details of a redesigned version of the instrument described in the January 
1965 issue, which is capable of very much improved linearity. 

by H. C. HARRISON, MIEE, Affil IREE 

Fig 1. 



AC CURRENT FEEDBACK 


Many readers may have found, like 
myself, that the “Transistor AC 
Millivoltmeter” featured in the January 
1965 issue of Electronics Australia fulfilled 
a long-felt need. However whilst the version 
which I constructed using NPN transistors 
was generally successful, the instrument 
proved to be rather too non-linear in its 
reading to completely meet my 
requirements. Expressed in terms of a 
percentage of the actual reading, the error 
at half scale was in excess of 10‘“c, and 
higher at lower readings. 

This non-linearity of scale was, I later 
realised, attributable to the low output 
resistance of the amplifier, so that the 
current in the meter circuit was affected by 
non-linearity of the diodes in the meter 
bridge rectifier. This was despite the 
benefit of negative feedback over the three 
stages of the main amplifier. It was only 
slightly improved by a change to gold- 
bonded germanium diodes. 

Short of producing a specially-marked 
meter scale, a task somewhat beyond my 
resources to the degree of accuracy desired, 
reference to a calibration curve was 
necessary to obtain reasonable accuracy 
over a good deal of the scale. But the need 
for constant recourse to such a curve 
detracted considerably from the general 
utility of the instrument. So my millivolt¬ 
meter became relegated as a rather un¬ 
satisfactory instrument to a dusty corner of 
the test bench. 

There is might have remained but for two 
interesting and relevant articles in con¬ 
secutive issues of the English journal, 
‘‘Wireless World”. The first article, by Mr 
A. J. Ewins, in the December 1970 issue, 
described a linear-scale millivoltmeter 
(claimed to be an improvement on an 
earlier circuit described by Waddington in 
the March 1966 issue). It employed a novel 
constant-current source for the final 
collector of the main amplifier so as to force 
a very nearly true AC current output into 
the meter circuit. 

The second article, by Mr S. W. Amos in 
the January 1971 issue, dealt with the 
fundamentals of negative feedback in 
transistor amplifiers, including analysis of 
a voltage-input / current-output stage. To 
one who received his initial education in 
electronic circuits in the ‘‘steam-radio” (ie 
valve) era, this article was enlightening in 
removing all those fiddly, awkward little 
details which had seemed to surround the 
analysis of transistor circuits. 

>♦49 Sussex Street, Brighton, Victoria 3186. 


Stimulated by these two articles, I set out 
to see if I could improve on the original 
“Electronics Australia” circuit to obtain 
performance akin to that claimed by Mr 
Ewins. Whilst Mr Ewins published full 
circuit-details of the pre-amplifier and main 
amplifier of his instrument, his article did 
not dwell so much on the design of these 
elements as on the constant-current source 
for the collector of the amplifier output 
stage. Moreover, unless I liked to rebuild 
my instrument from scratch, Mr Ewins’ 
circuit was not directly applicable because 
he had used an 18V power supply as against 
the 9V supply in my instrument. 

So, to involve the least re-design and re¬ 
construction, I decided to experiment with 
the constant-current circuit, to operate 
from 9V, and produce a new main amplifier 
to work between the existing pre-amplifier 
with range selector and existing l(X)uA 
meter. The main elements of the circuit are 
shown in block form in Fig. 1. 

Of course, the function of the constant- 
current circuit is to supply the desired 
direct current to the final collector of the 
main amplifier whilst at the same time 
exhibiting an AC impedance very much 
higher than that of the meter circuit. At first 
sight, a single transistor in series with the 
final collector might, by virtue of its 
inherent constant-current characteristic, 
produce the desired high impedance to AC. 
However, there are basic difficulties in 
stabilising the DC operating point of a 
floating collector in that any resistors used 
for this purpose will degrade the high AC 
impedance by providing shunt paths. 

Two transistors, as used by Mr Ewins and 
connected in the circuit shown in full in Fig. 


FiQ 2. Basic current feedback circuit. 


2, provide an almost ideal solution because 
the output terminal, whilst stabilised in its 
DC voltage, is shunted only by the very- 
high-impedance path presented by the base 
of Tr6. I used two PNP transistors to work 
in with NPN transistors in the main am¬ 
plifier. For a main amplifier using PNP 
transistors, two NPN transistors should be 
used for the constant-current circuit but 
circuit details otherwise would remain the 
same. 

Design of the circuit is fairly simple 
because only DC conditions have to be 
considered. The collector current of Tr5 
must equal the DC current which flows into 
the collector of the output stage of the main 
amplifier, Tr4. As will be seen later, 1.0mA 
is a convenient figure. Tr6 should operate at 
a very low value of collector current whilst 
exhibiting a high hFE so as to draw an 
extremely small current and present high 
impedance at its base. I selected the 
Fairchild 2N4250 for both Tr5 and Tr6 for its 
high value of hFE which is maintained 
down to a collector current of 0.1mA, the 
operating level chosen for Tr6. 

The other design criterion is the DC 
voltage of the output terminal. This should 
be chosen to permit the largest possible 
swing in both directions under AC con¬ 
ditions so that the final amplifier can 
develop sufficient AC voltage to drive its 
output current through the meter circuit. 
There is the voltage drop in RE5 and the Vce 
(sat) of both Tr4 and Tr5 to be taken into 
account. 

It turns out that, for a 9.0V supply, a 
voltage of about -1-4.0 (referred to the 
negative rail) is about the optimum level for 
the output terminal, allowing a swing of at 


Fig 3. Constant current load circuit. 
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Like being proud of their Kangaroo, Sato’s large variety of electrical 
parts is the favorite choice by Australians. Your inquiries are welcome. 


SATO PARTS CO., LTD. 


HEAD OFFICE: EBISU, 5HIBUYA-KU, TOKYO, JAPAN TEL (442) 8506^8 
BANK ACCOUNT: MITSUBISHI BANK 




A vast range of SATO Parts 
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For TV 


• For radio 

• For instruments 

• For amplifiers 

• For kitset builders 

• For sound equipment 

• For industry 

• For stereo equipment 

• For educational purposes 

• For electronics 

• For tape recorders 
Dlsfribufed by 



AVAILABLE AT FOLLOWING BRANCHES: 

46 Milligan Street. Perth. 443 Concord Rd., Rhodes. N.S.W. 

116 Clarence Street, Sydney. 153 Sturt Street, South Melbourne. 

81-97 Flinders Street, Adelaide. Cnr. Ingham Rd. & Echlin St., Townsville. 

50-54 Lt. Edward Street, Brisbane. Homecrafts, Tas P^l-td. 199 Collins St,, Hobart. 
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METER Cont. 


Fig 4. The author's amplifier and meter 
drive circuit for the improved AC millivolt- 
meter. 


least 3V in either direction. The values of 
the four resistors in the circuit are then the 
outcome of the selected collector operating 
currents and the usual consideration of 
fixed base-emitter voltage drops of the two 
transistors. 

Capacitor C6, of adequate size to provide 
sufficient bypass at the lowest frequency to 
which the voltmeter is to operate, is in¬ 
cluded to make the circuit unresponsive to 
AC voltages impressed on the output term¬ 
inal, yet is located at a point in the circuit 
which will not apply AC loading on the 
output terminal. I have not attempted to 
measure the AC impedance presented by 
this circuit but Mr Ewins claimed a figure 
of near IM. With the component values 
shown in Fig. 2 and using the 2N4250 
transistors, I would think that a somewhat 
higher impedance has been achieved. 

Having satisfied myself that the constant- 
current circuit could be designed to operate 
satisfactorily with a 9V supply I next looked 
at redesigning the main amplifier. 

Both Sie original amplifier of the 
“Electronics Australia” circuit and that of 
Mr Ewins used a three-stage amplifier, the 
intermediate stage ostensibly required for 
“impedance matching”. However, on the 
principles enunciated in Mr Amos’ article, 
it appeared that a two-stage amplifier 
might be practicable, using a 
voltage / voltage stage followed directly by 
a voltage / current stage, with overall 
negative feedback. 

Accordingly, the circuit of Fig. 3, which 
includes only tiiose components relevant to 
AC conditions, was analysed. Using Mr 
Amos’ simplified algebra shows that the 
ratio of output current to input voltage is 
given by the very simple expression 
1 / RE3, being independent of other com¬ 
ponents provided RC3 is much greater than 
RE4. Another important feature is the 
input impedance of the amplifier and this is 
given approximately by the expression 
hFE3. RE3 X RC3/RE4. As the required 
value of REl turns out to be rather low, it is 
clear that hFE3 should be as high as 
possible but there is latitude to raise the 
input impedance by choosing a high ratio of 
RC3 / RE4 without affecting the gain of the 
amplifier. 

At this stage it is necessary to refer to the 
final circuit adopted. Fig. 4, to explain the 
parameters used for design. It will be seen 
that a somewhat unusual full-wave bridge- 
rectifier circuit is used, the two arms from 
the final collector of the amplifier being 
capacitors. The bridge has a minor ad¬ 
vantage over the conventional one in that, 
as a coupling capacitor is needed in any 
case, two diodes are saved as against the 
requirement for one extra capacitor. 

Also, arising from the true current 
characteristic of the amplifier, electrolytic 
capacitors can be avoided as only moderate 
capacitance values are needed. The main 
advantage of this bridge is that only one 
diode at a time is active in series with the 
meter so that the variable impedance 
through which the amplifier has to drive the 
output current is minimised. This was 



considered to be important in view of the 
limitations placed by the 9V power supply 
on voltage swing of the amplifier output. 

However, saving in voltage swing is paid 
for by the penalty of requiring greater 
output current which, in this circuit, is 
given by iL —(iMn ) / 2 where iL is the 
RMS value of output current and iM is the 
DC meter current. To retain the original 
meter of the instrument, a lOOuA 
movement, requires an output current of 
222uA. This is no real problem provided 
there is adequate gain in the ampliher; and 
the reason for choosing 1.0mA as the 
standing collector current of Tr4 can now be 
seen. 

Not wanting to meddle with the pre¬ 
amplifier or range selector, I took as the 
input voltage to the main amplifier the 
value of 15.8mV on the “10” ranges quoted 
in the original “Electronics Australia” 
article. Thus, the required value of RE3 now 
works out as 15800 / 222 = 71 ohms. Con¬ 
sidering next the required value of input 
imi^dance of the main amplifier, the 
resistance in the range selector circuit on 
the most sensitive non-adjustable range, 
lOmV, is 6.9k. Ideally, so as not to affect 
accuracy, the input impedance should be at 
least some 50 times this value, say some 
350k. Further, the input impedance will be 
reduced by the shunt path imposed in 
providing bias to the input base. 

Some juggling between hFE, standing 
collector current and voltage of Tr3 led to 
the adoption of 25 as the ratio RC3 / RE4 
which leads to a calculated input impedance 
of 200 X 71 X 25 = 355k. Selection of 0.1mA for 
IC3 to retain a reasonable value of hFE3 
and evaluation of base current, IB3, led to 
the choice of base bias resistor, RB3, as 
200k. 

Thus, theoretically, the input impedance 
would be reduced to some 130k, or even 
lower, considering that the mutual con¬ 
ductance of Tr3 is finite, approximately 
40mA/V per mA of collector current (ie 
4mA/ V), resulting in a small reduction in 
the calculated value of 71 ohms for RE3. 

The design, at this stage, looked 
somewhat marginal but using a high-gain, 
though cheap, Fairchild transistor type 
SE4010, the nett input impedance in a mock- 
up circuit, and derived from measurements 
at 50Hz with and without resistors in¬ 
terposed in series with the base, proved to 
be 140k which, being as high or higher than 
the input resistance of the original amplifer, 


was judged to be acceptable. A value of 68k 
for RC3 gave a suitable operating voltage 
for the collector of TR3, leading to a value of 
2.7k for RE4. 

The final point in the design of the am¬ 
plifier concerned fixing the remaining DC 
conditions. Overall DC feedback was chosen 
for simplicity and good all-round stability. 
By interposing a suitable value of by-pass^ 
resistor in the connection to the emitter of 
Tr3, it proved convenient to supply the 
feedback directly from the emitter of Tr4. 
As the emitter resistor of Tr4 is designed to 
be unbypassed, a stopper resistor of 50k was 
included in the DC feedback line before 
bypassing to earth with a low-leakage 2.2uF 
tantalum capacitor. 

A few remaining circuit features are 
perhaps worthy of comment. No very 
exacting requirements apply to Tr4 other 
than that it should draw only moderate base 
current through resistor RC3. A Fairchild 
type SE4001 proved quite suitable for this 
purpose. As remarked previously, only 
moderate values of capacitance are needed 
for the two capacitor arms of the meter 
bridge; 4.7uF tantalum units were selected 
for this purpose and have been found to 
given a side-benefit in making the meter 
very docile during range switching and 
particularly when switching to “battery- 
check”. 

(I had been unhappy with the original 
circuit in that the large output coupling 
capacitor of lOOuF gave rise to some very 
violent meter swings during switching and 
that, as an electrolytic, it was reverse- 
polarised when the “battery-check” func¬ 
tion was in use). 

Reverting to the calculation of RE3, more 
exact analysis, allowing for the finite gain 
of Tr3, gave a value of 55.5 (rfims and 
calibration of the practical circuit called for 
53 ohms. So good was the final performance 
of the circuit that it was decided to use a 
high-stablity resistor for RE3. A 75-<rfim, 
1%, resistor was the only one readily 
procurable and was therefore shunted with 
a 220-ohm preset potentiometer, of the 
miniature, carbon-track, type intended for 
printed-board mounting. Some fine ad¬ 
justment of this sort is most useful and the 
setting of the potentiometer is high enough 
that it will not detract much from the 
stability of the fixed resistor. 

The input coupling capacitor of the main 
amplifier was changed to a 4.7uF tantalum 
(Continued on page 123) 
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Further Thoughts on 
Automotive Voltage Regulators 


Since the article “Solid State Automotive Voltage Regulators” appeared in 
the January, 1972 issue, there has been some correspondence with readers 
about DC generator regulators and further development by the author, 
forming the basis of this additional article. 


by D. C. SOWDEN, BSc, MlEAust, MB, BS 


The January article began by 
republishing another author’s circuit which 
required internal generator alterations, and 
described two new circuits which were 
aimed at improved performance. The new 
circuits also aimed at eliminating generator 
modification if desired, by retaining the 
mechanical cutout relay. Mr W. Storey of 
Waitara, NSW points out that, to remove 
completely the need for generator modifi¬ 
cation, four separate circuits are required 
to cover every type of generator in use. 

By way of background, one can see that if 
both armature brushes and both ends of the 
field winding were brought out to four 
separate terminals, the experimenter could 
connect them in any way he wished, and no 
internal alteration of connections would 
ever be required. However, for manu¬ 
facturers’ convenience there is always an 
internal connection of one brush to one end 
of the field winding. This internal con¬ 
nection may be fitted in four different ways, 
as shown in Fig 1. The four combinations 
are not equally popular with manu¬ 
facturers. 

The January article describes circuits 
suitable only for the two cases on the left of 


Fig 1. New circuits have since been 
developed for the other two cases. 

Fig 2 shows a circuit suitable for negative 
chassis systems, with field connected in¬ 
ternally to positive brush. A circuit suitable 
for the fourth case (positive chassis, field 
connected internally to negative brush) can 
be obtained by analogy using the same 
configuration but by a complete reversal of 
polarities, including replacement of NPN 
transistors with PNP and vice versa. The 
following changes are required: 

TRl use AY6101 or AY6115 

TR2 use AY 1110. 

TR3 use AY9149. 

TR4 use 2N3638, AY6110, AY1120, 2N3644. 

Power diode: Use 1N3491 instead of 
1N3491-R Reverse electrolytic capacitor. 

Reverse both damper diodes 
(BY126/ 400) and zener diode. 

(Note that this last arrangement is only 
suggested. It has not been built and tested in 
this form.) 

To decide which of the four circuits to use 
for a particular car, one needs to know 


whether the system is negative or positive 
chassis, and the position of the internal 
generator connection described above. The 
first factor can usually be found by in¬ 
spection or from a workshop manual, and 
can always be found by direct measurement 
of the battery voltage from chassis with a 
meter. 

If the position of the internal connection 
cannot be obtained any other way, it can be 
found by experiment. Disconnect any wires 
from the generator field terminal and 
connect this terminal to chassis. Start the 
engine and rev up. If the generator charges, 
the internal field connection is to the “ac¬ 
tive” (i.e. non-chassis connected) brush. If 
the generator does not charge, the field 
must be connected internally to chassis. 
This can be verified by connecting the field 
terminal to the “active” brush terminal, 
when the generator should charge. 

Allowance for increased field current by 
specifying a larger power transistor was 
made in the alternator regulator circuits 
published in January. Mr F. Leahy of 
Somerton Park, SA points out that this may 
also be required in some cases for DC 
generators, as a few types have 
significantly lower field resistance than the 
majority. 

In Fig 2 (and its analogous circuit 
using type AY9149) the opportunity was 
taken to specify a larger transistor anyway, 
regardless of field resistance. (This will not 
increase the cost.) 

Readers intending to use the January 
circuits should replace the AY8108 (max 


Fig 2. DC generator regulator suitable for negative chassis system where field is connected 
internally to positive brush. 


I 

I A CUTOUT 
RELAY 


TO BATTERY 
VIA AMMETER 
IF FITTED 



NOTE 1 ; OPTION A; RETAINS MECHANICAL CUTOUT. NO MODIFICATIONS TO TELL TALE LIGHT.- 
ADD DIODE SHOWN AT TOP RIGHT. 

OPTIONS: SUBSTITUTE POWER DIODE FOR CUTOUT. GENERATOR MODIFIED TO ISOLATE 
NEGATIVE BRUSH AND NEGATIVE END OF FIELD. MODIFY TELL-TALE LIGHT. 

NOTE 2 : R6 : 30" OF 3 / .029 PLASTIC COVERED HOUSE WIRING CABLE. 

NOTE 3 : AY8122 IS MORE EXPENSIVE THAN AY8149. 

NOTE 4 : POWER DIODE MOUNTED BY PUSH FIT INTO 1 / 2" HOLE IN GENERATOR ASSEMBLY. 
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POSITIVE BRUSH TO CHASSIS. 
FIELD TO CHASSIS 



Fig 1. The four different ways of con¬ 
necting the armature brushes and field 
winding. 


rated current 2 amps) with AY8149 in any 
case where the maximum transistor 
current can exceed 2 amps, or if in doubt on 
this point. 

Mr Leahy also suggests an interesting 
idea which has not been tested, but if suc¬ 
cessful, would overcome some of the 
problems of previous designs. He reminds 
us that a power diode in the “active” side 
of the generator circuit would eliminate the 
need for a cutout relay, and also the need for 
generator modification (if the correct 
regulator circuit has been selected). 

This position for the diode was formerly 
rejected because a large heat sink, at active 
battery potential, was considered to be too 
easily short circuited. The original article 
suggested a heat sink of 1(X) square inches, 
or lOin x lOin (250mm x 250mm) for the 
diode specified at that time. 

Mr Leahy’s idea is to use a very large 
diode rated at, say, 200 amps without a heat 
sink. At the maximum generator output in 
the range 25 to 30 amps, he thinks that the 
diode should not heat excessively. Without a 
heat sink it should be easy to mount it 
without risk of short circuits. He suggests 
type S20 / lOOJ which he states costs about 
$9.00. 

Those readers who feel that this ad¬ 
ditional expense is warranted for the satis¬ 
faction of avoiding the compromises of 
cutout relays or generator modifications 
may wish to try this. The diode should be 
connected in the active lead immediately 
adjacent to the battery side of the regulator. 

Editorial note: Another approach to this 
problem would seem to be worth con¬ 
sidering. Two type BYX21L-100 automotive 
diodes, connected in parallel, and mounted 
on a Mullard extruded aluminium anodised 
heat sink, type 35D6CB (blackened) should 
be capable of handling up to 30 amps. 

This heat sink measures 6in (150mm) x 
IV^in (112mm) x lin (25mm). The anodised 
surface acts as quite a good insulator, 
assuming that the surface is not abraded or 
dented. It should be quite easy to mount it 
on four insulated pillars bolted to a suitable 
panel on the inside of the engine com¬ 
partment. 

It is felt that such a set-up would not 
constitute any greater hazard from short 
circuits than do the naked terminals of the 
battery itself ; indeed, the risk may not be as 
great. However, if this is still a matter for 
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IMPORTED COMPONENTS 

P.O. BOX 1683P, MELBOURNE 3001 


ALL PRICES 
INCLUDE 

TAX AND POSTAGE 


SPECIALS 


AC 126 

.85 

AC187/ 188 

2.00 

AY 1101 

.28 

AY 1110 

.99 

AY 1112 

.51 

AY1115 

.46 

BAIOO 

.36 

BC207 

.59 

BC209 

.70 

BF115 

.78 

EM402 

.23 

EM404 

.26 

EM406 

.34 

EM408 

.42 

OA90 

.29 

OA91 

.30 

OA95 

.35 

OA202 

.60 

ORP12 

.75 

SP1460 

3.00 

SElOOl 

.27 

SE4002 

.50 

SE4010 

.57 

ST2 

1.10 

40669 

3.10 

2N3053 

1.57 

2N3055 (M.I.L. Spec) 1.60 

2N3565 

.42 

2N3568 

.67 

2N3569 

.71 

2N3638 

.57 

2N3638A 

.75 

2N3642 

.81 

2N3644 

.78 

2N3645 

.88 

2N3693 

.26 

2N3819 

.77 

1N645 

' 784 

1N914 

.51 

IN3491 + R 

1.75 

IN3492 + R 

1.83 

1N3493 + R 

2.36 

1N3660 + R 

1.99 

2N174 

6.09 

2N217 

1.24 

2N277 

2.32 

2N301 

3.06 

2N301A 

4.23 

2N406 

1.01 

2N417 

1.77 

2N441 

1.80 

2N443 

3.22 

2N456A 

4.20 

2N489B 

14.76 

2N591 

2.61 

2N649 

2.12 

2N696 

1.13 

2N697 

2.34 

2N706A 

1.80 

2N930 

1.80 

2N1038 

3.92 

2N1046 

17.94 

2N1073B 

7.59 

2N1302 

1.01 

2N1303 

1.01 

2N1305 

1.13 

2N1306 

1.32 

2N1307 

1.32 

2N1308 

1.64 

2N1309 

1.64 

2N1546 

5.85 

2N1639 

1.39 

2N1908 

27.74 

2N2102 

3.17 

2N2147 

5.04 

2N2160 

2.40 

2N2188 

2.79 

2N2270 

2.40 

2N2646 

2.19 

2N2647 

3.15 

2N2669 

6.53 

2N2926 

2.25 

2N3005 

5.32 

2N3054 

1.80 

2N3525 

3.70 

2N3563 

.90 

2N3564 

1.08 


2N3566 

1.01 

2N3567 

1.08 

2N3691 

.86 

2N3692 

.90 

2N3694 

.90 

2N3702 

1.01 

2N3703 

.96 

2N3704 

1.77 

2N3705 

1.73 

2N3706 

1.65 

2N3707 

1.14 

2N3708 

.80 

2N3716 

5.30 

2N3731 

3.17 

2N3790 

11.25 

2N4121 

1.04 

2N4250 

1.17 

2N4354 

1.28 

2N4355 

1.65 

2N4356 

1.65 

2SB186 

1.50 

2SB407 

3.30 

2SB474 

3.30 

2SF28 

5.60 

3N140 

2.97 

3N141 

2.95 

AA119 

.36 

AC 107 

2.28 

AC 125 

.96 

AC 128 

1.05 

AC 132 

1.01 

AC 172 

1.20 

AD149 

2.45 

AD161 / 162 

4.32 

AN 1102 

.68 

AN 1103 

.60 

AN 1104 

.60 

AN1105 

.60 

AN 2001 

.45 

AN7102 

.90 

AN7105 

.68 

AS 147 

.80 

AS 148 

.76 

AS 208 

1.68 

AS301 

.91 

AS306 

.96 

AS307 

.96 

AS308 

.99 

AS310 

1.12 

AS311 

1.10 

AS312 

1.10 

AS313 

1.08 

ASY73 

1.66 

ASY76 

2.10 

ASY77 

1.80 

AS216 

3.03 

AS217 

2.59 

AS218 

2.91 

AS 220 

.98 

AS 221 

2.16 

AT316 

.68 

AT318 

.68 

AT319 

.69 

AT322 

.63 

AT323 

.68 

AT324 

.68 

AT325 

.83 

AT331 

.92 

AT337 

.69 

AT338 

.70 

AT341 

.70 

AT350 

1.14 

ATI 138 

2.66 

AXllOl 

1.53 

AX 1103 

1.70 

AX 1104 

1.86 

AX 1108 

1.86 

AX1127 

1.50 

AX 1130 

1.50 

AX1131 

1.77 

AX1132 

1.50 

AX 1142 

1.20 

AX1143 

1.58 

AX 1144 

1.44 

AX1166 

1.37 

AX6168 

1.98 

AY 1102 

1.04 

AY 1108 

1.65 

AY 1113 

.69 

AY 1119 

.60 


AY6108 

1.65 

AY6109 

1.65 

AY8108(8103) 

3.75 

AY8109(8104) 

3.00 

AY8112 

6.75 

AY8135 

5.40 

BA102 

1.46 

BA114 

.39 

«C107 

.83 

BC108 

.76 

BC109 

.91 

BC147 

.49 

BC148 

.45 

BC149 

.54 

BC157 

.52 

BC158 

.48 

BC159 

.57 

BC177 

.66 

BC178 

.61 

BC179 

.72 

BC208 

.63 

BC212 

1.50 

BCYIO 

2.59 

BCYll 

3.24 

BCY12 

3.14 

BCY39 

5.19 

BCY71 

2.05 

BCZ210 

1.95 

BCZ211 

2.37 

BCZ212 

2.16 

BD139 

2.20 

BD140 

2.23 

BDY20 

2.63 

BDY38 + 

2.62 

BF145 

.64 

BF173 

1.14 

BF177 

1.63 

BF178 

1.80 

BF179 

2.04 

BF18 

.72 

BF185 

.72 

BF194 

.67 

BF200 

1.32 

BFY51 

5.19 

BSX19 

2.16 

BSX20 

2.39 

BT100A/500R 

3.00 

BTlOl /500 

5.40 

BTY79/ lOOR 

2.70 

BTY79 / 300R 

3.45 

BTY79 / 500R 

5.19 

BY127/800 

.78 

BYX21L/200R 

1.35 

BYX38/300 + R 

1.32 

BYX38 / 600 + R 

1.62 

BYX38 / 900 + R 

2.08 

BYX38/ 1200 + R 

3.03 

BYX39/600 -f R 

3.14 

BYX39 / 800 + R 

3.88 

BYX39/ 1000+ R 

4.53 

B2X70Scvies 

1.35 

B2Y88C303toCll 

.65 

B2Y88C12toC30 

.82 

BZY95 Scvies 

2.16 

BZY96 Scvies 

2.16 

BZZ15to29 

1.95 

C20D + 

6.60 

C106/Y1 

2.10 

C122D 

3.78 

D13TI 

1.95 

DTGllOB 

6.96 

DTGlOlO 

15.16 

EM410 

1.40 

FLVIOO 

3.30 

FPTIOO 

1.80 

H35 

8.07 

MBl 

2.03 

MB3 

2.65 

MB6 

3.40 

MB8 

4.30 

MJE2955 

4.55 

MJE3055 

3.06 

OA5 

.65 

OAIO 

.87 

OA47 

.65 

OC20 

6.38 

OC22 

3.03 

OC23 

3.80 

OC24 

3.45 

OC44N 

1.11 


OC45N 

1.11 

OC74N 

.96 

OC141 

2.60 

OC201 

3.80 

OC202 

3.70 

OCP70 

2.60 

OCP71 

4.32 

ORP60 

1.75 

PA40 

4.83 

PB40 

7.26 

SC45D 

11.10 

SC50D 

13.00 

SE2001 

.98 

SE2002 

1.20 

SE3001 

1.12 

SE5001 

2.10 

SE5002 

2.10 

SE5003 

2.48 

SE5020 

4.05 

SE5023 

3.15 

SE5025 

1.35 

Tl/40/A2 

3.30 

T13027 

2.61 

TIC44 

1.68 

TIC45 

1.88 

TIC46 

2.05 

TIC47 

2.30 

TIP31A 

2.10 

TIP32A 

2.70 

TIP33A 

2.98 

TIS34 

2.46 

TIS43 

2.36 

40360 

2.48 

40361 

2.70 

40407 

2.52 

40408 

2.98 

40409 

3.15 

40410 

3.30 

40411 

7.00 


FETS 


MPF102 

1.00 

MPF104 

1.10 

MPF105 

1.50 

MPF121 

1.50 

2N3820 

4.55 

2N4360 

1.55 

2N4889 

2.50 

2N5245 

2.50 

2N5485 

1.50 

2N5486 

1.60 

I.C.'S 

uA703 

2.25 

uA709 

1.50 

UA710 

1.65 

uA716 

5.60 

uA723 

3.80 

uA739 

5.00 

uA741 

2.25 

FUL900 

1.20 

FUL914 

1.10 

FUL923 

2.25 

LM301A 

2.25 

LM305 

7.27 

LM309K 

4.80 

LM370 

6.50 

LM372 

5.50 

MC1303L 

5.00 

SN7400series exstock P.O.A. 

TAA300 

4.30 

TAA570 

4.20 

TAA840 

5.40 

TAIOAB 

6.50 

TA20B 

12.00 

TA25B 

15.00 

TA50 

39.00 

TT797 

1.60 

TT798 

1.60 

40411 

6.40 

BC182L 

150 

TT800 

1.95 

TT801 

1.95 

3N81 

6.40 

TIL209(LED) 

2.40 

40362 

3.10 
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Audio-Mate Amplifier-Supply: 
Improving Thermal Stability 

The “Audio-Mate” utility amplifier and power supply unit described in the 
March 1972 issue has proved to be very popular. However at least one 
reader has experienced a problem with thermal runaway of the amplifier 
output stage. The following suggestions are offered to help readers in solv¬ 
ing or avoiding this problem. 


It would appear that the quiescent current 
range of 40-60mA recommended for the 
amplifier of the Audio-Mate as a whole was, 
needlessly high, and that with some types of 
output transistor a quiescent current of this 
order can result in thermal runaway — 
particularly if the transistors are not fitted 
with small heatsinks, and the unit is 
operated for reasonably long periods. 

As it happens, acceptably low crossover 
distortion can be obtained in most cases 
with the amplifier operating at a consid¬ 
erably lower quiescent current. In fact 
some devices appear to need only about 10- 
15mA of quiescent current to reduce the 
crossover distortion to an acceptably low 
level. 

The best suggestion we can give to the 
constructor is therefore to set the quiescent 
current to a level just sufficient to prevent 
any evidence of crossover distortion. The 
adjustment should be carried out by 
modifying the value of the resistor in series 
with diode Dl, as explained in the article, 
monitoring the result either by ear or using 
an oscilloscope. 

Naturally the lower the quiescent 
current, the greater the safety margin from 
the point of view of thermal stability. 

If it does seem necessary to set the 
quiescent current to a level beyond 40mA, it 
would be desirable to fit the two output 
transistors with small heatsinks. The finned 
clip-on type should be quite adequate for the 
purpose, although a type offering more 
radiating area would offer even greater 


safety margin. Ideally, diode Dl should be 
in thermal contact with the heatsinks. 

While not essential, a similar heatsink 
could well be added to the shunt regulator 
transistor TR6, to assist this device in 
dissipating its quiescent power. 

Incidentally the recently announced 
Fairchild device pairs type AY8139/9139 
and AY8140/9140 would be quite suitable 
for use in the output stage of the Audio- 
Mate. The AY9139 or AY9140 would also be 
quite suitable for the shunt regulator posi¬ 
tion. 



It has been pointed out that if the 8V 
supply terminals of the Audio-Mate are 
short-circuited, the base-emitter junction of 
TR6 is reverse biased by at least 7.5V, 
which strictly exceeds ratings. This was 
realised when the unit was designed, but in 
view of the relatively low junction 
dissipation possible we felt that the risk of 
damage was negligible. 

Those readers who wish, however, may 
care to add a protective diode in series with 
the base lead as shown in the diagram 
above. (J.R.) 


Automotive Voltage Regulators 


concern, it should be possible to protect the 
heat sink with a perforated metal cover. 

Either of the above approaches would 
seem to be preferable to modifying the 
generator, with all the mechanical com¬ 
plications likely to be involved, and the 
possible effects which these may have on 
the resale or trade-in value of the vehicle. 

Mr Sowden continues: 

Further development since January 
indicates that some reduction in tempera¬ 
ture-dependent behaviour for all circuits is 
appropriate. This can be achieved by ad¬ 
ding a 56 ohm resistor in series with the 
thermistor as shown in Fig 2. 

Slight variation in voltage adjustment 
procedure is also recommended for all 
circuits. Current limit adjustment should 
first be carried out as described in the 
January article. With a fully charged 


battery and a well-warmed engine, a 
voltage limit setting should be sought which 
enables both the following conditions to be 
met (without alteration in the setting). 

1. At least zero and preferably slight 
positive net battery charge rate when all 
lights and accessories are on and road 
speed is 30mph. 

2. Minimal charge rate with all lights and 
accessories off at 30mph or above. 

The battery voltage on charge under the 
first condition will probably be close to 13.5 
volts when adjusted. 

The recent release of economy type 
AY8149 makes it possible to reduce costs for 
the alternator regulator circuits published 
in January by specifying it as an alternative 
to AY8122. In this case, the mounting box is 
used as a heat sink, and the 1 ohm emitter 
resistor should be omitted. 


YOUR OWN 

ELECTRONICS 

IIRRARY... 



A collection of “Electronics Australia” makes an 
ideal reference library, and now with these new, 
elegant binders you can turn your copies of 
“Electronics Australia" into a permanent library 
that will be a handsome addition to your book¬ 
shelf. 


$2.50 for one, or 
$4.50 for two 


MAIL THIS COUPON TODAY 
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Added versatility 
for your 
130 Recoiver 



As a follow up to our original description of the basic tunable IF receiver, 
here are details showing how to add FM facilities, a BFO for SSB and CW 
reception and an S meter. A low pass input filter is also described for 
situations where this is desirable for use with some VHF converters. 


Last April, we described the basic EA130 
Receiver, which is capable of receiving AM 
signals within the range 3.5 to 7.5MHz. It 
may also be operated from the mains, from 
dry batteries, or a 12 volt positive or 
negative earth car battery. In this article, 
we describe how a number of optional 
features may be added to the basic 
receiver, either individually or together. 

The original idea was to design a simple 
receiver capable of being used as the 
tunable IF of a receiving system using 
converters for either the HF or VHF parts 
of the spectrum. However when used for HF 
reception, facilities may be required to 
resolve SSB signals. On the other hand, 
there are many FM signals in the VHF 
region and facilities to resolve FM may be 
equally desirable. (Of course SSB may also 
be used on VHF, and FM on HF signals.) 

Whether the need is for FM or SSB, or 
both, details will follow showing how these 
facilities may be added quite simply. We 
also show how to fit an S meter for AM, CW 
and SSB use, a facility which may be added 
without difficulty. With these additions the 
little receiver, although still quite simple, 
will be capable of giving a good account of 
itself in all four modes of reception. 

The FM modification assembly consists 
primarily of an AWA integrated circuit, type 
AWM1306. This is fitted to a printed board 


2in square, together with ten capacitors, 
one resistor and a coil. With a 6V supply, the 
current drain is approximately 2.5mA. 
Details are shown in the circuit diagram. 

From the circuit, it may be seen that the 
IC and associated components consist of an 
amplifier section, followed by a 
discriminator. Typical gain of the system is 
of the order of 90dB. As such, it may be 
considered as a complete IF system and 
detector. 

In application, we have treated it as a 
separate IF system and detector for FM 
and the input is fed from the mixer of the 
main receiver, with audio being picked off 
at the output and fed into the audio am¬ 
plifier of the receiver in place of the audio 
from the AM detector. 

To see just how the output of the mixer is 
split, to feed both the original AM IF am¬ 
plifier and the added FM unit, it may be 
necessary to refer to the cirucit of the main 
receiver, as well as the appropriate circuit 
in this article. The low impedance winding 
of the IF transformer which feeds the base 
of the first IF amplifier, also feeds an 
emitter follower, provision for which has 
been made on the main board. The output of 
the emitter follower in turn feeds into the 
input of the FM unit. 

The method of changing from AM to FM 
reception is by means of a double pole 


by IAN POGSON 

double throw toggle switch on the front 
panel. One pole simply selects the audio 
output from the desired channel and feeds it 
into the volume control. As the AGO system 
for AM uses a germanium diode to damp the 
tuned circuit of the IF transformer, this 
must be disabled for FM, in order not to 
adversely affect the IF selectivity. This is 
achieved by switching the diode circuit with 
the other pole of the switch. 

The reception of CW and SSB signals is 
made possible simply by adding a BFO. We 
added a BFO using a ceramic resonator, the 
whole assembly being on a printed board, 
2V2in X iy 2 in. This BFO has been used on a 
number of our receivers recently, including 
the Deltahet, and although it only has ten 
components in the circuit it is versatile and 
highly stable. 

Injection from the BFO is into the base of 
the detector, via a 3.3pF capacitor. With 
such a simple method of injection, it was 
feared initially that problems would be 
experienced with too much BFO 
breakthrough into the AGC system, with 
consequent loss of sensitivity where it is 
needed most. Fortunately the breakthrough 
is quite small in practice and the sensitivity 
is scarcely affected. 

The circuit of the FM unit is shown at 
bottom left. Note that the emitter follower 
is included on the main board. Below are 
details of the switching between AM and 
FM facilities; at lower right is the circuit of 
the BFO. 
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“S" METER 
0-500^lA 


Circuitry required to add an "S" meter to the receiver is shown 
above. Positions of the new printed wiring boards on the chassis are 
shown at the right. Note also the additions to the main tuner board, 
which are shown in closer detail in photo at lower right. 


We have not actually shown an “S” meter 
fitted to this receiver, but we have tried the 
circuit shown and although there is very 
little in it, it does the job quite well on AM 
and is also useful for CW and SSB. However, 
for FM reception it has very little meaning. 
As may be seen from the circuit, the meter 
is in a bridge arrangement and responds to 
the change in voltage at the collector of the 
class B detector with changes in signal 
strength. 

Having touched on the three possible 
additions to the original receiver, we will 
now take each, one at at a time, and detail 
just how it may be added. The biggest job 
involves the FM unit, although the amount 
of work and cost involved are still quite 
small. There are three sections which need 
attention: modifications to the power 
supply, additions to the main tuner board 
and assembly of the new printed board with 
the AWM1306 integrated circuit. 

As the current taken by the IC is sufficient 
to upset the current flow through the two 
zener diodes in the power supply, the two 
dropping resistors must be changed from 
470 ohms and 820 ohms, to 390 ohms and 560 
ohms, respectively. This done, we may now 
turn our attention to the main tuner board. 

Remove the link from the board which is 
adjacent to TR3 and fit leads to each point. 
These leads, together with a third lead 
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connected to the negative copper on the 
board nearby, eventually run to the 
AM / FM switch. Fit an additional .047 uF 
capacitor to the two holes adjacent to the 
1.5K resistor nearby. Next, the components 
for the emitter follower are fitted to the 
space provided adjacent to the IF trans¬ 
former. It should be noted that no hole has 
been provided on the board for the .OluF 
coupling capacitor at the base of the emitter 
follower. This can be solved by making the 
one hole serve for the base of the transistor 
and the lead of the capacitor. 

Solder two leads underneath the board, 
one from the output of the emitter follower 
and the other from the negative copper at a 
convenient point. These will run to the input 
of the FM unit. 

The audio output lead from the main 
tuner, which runs to the volume control 
must be lifted from the pot and terminated 
on the other pole of the AM / FM switch. To 
complete the circuit, a new lead must be run 
from the switch to the volume control. As 
the run is very short, a twisted pair 
will suffice, without resorting to awkward 
terminations of a short shielded lead. This 
completes the work which has to be done on 
the main board. 

Assembling the components on the FM 
unit board is quite straightforward. Details 
are shown on the diagram and it must be 
stressed that great care must be taken to 
ensure that the IC is correctly orientated 
before it is soldered in place. A shielded 
lead is soldered to the output of the 
discriminator. The lead must be long 
enough to reach the AM / FM switch, as it 
becomes the audio output lead. It should be 
noted that there are two audio outputs and 
the unused one should have a short pin of 
tinned copper wire soldered to it, so that the 
discriminator can be easily adjusted later 
on. 

Before fixing the FM board in place, the 
two leads from the emitter follower are 
soldered to the FM input. Also, a lead for the 
-I-6V supply is also provided, the other end 
of which will be terminated on the power 
supply board at the -f-6V point. 

The FM board is located behind the main 
board, as shown in the picture. The board is 


held in place in the same way as used for the 
main board but in this case, only two pillars 
are used, in diagonally opposite corners. 

Having fitted the FM unit to the receiver, 
all that has to be done before putting it into 
service is to align it to 455kHz. This may be 
done quite simply, with the aid of a sensitive 
multimeter and preferably a signal 
generator. If a generator is not available, 
then a weak but not too weak signal will 
suffice. 

Connect the test leads of a multimeter 
across the two discriminator output ter¬ 
minals, with the multimeter set to the 10 
volt or even a lower range. Set the selector 
switch to “FM” and with either a signal 
from outside, or one from the generator, the 
meter will indicate either a forward or a 
reverse reading. If the latter is the case, 
adjustment is easier if the leads are 
reversed to give a forward meter reading. 
Now adjust the core in the discriminator 
coil so that the meter reads exactly zero. 
And that is all there is to it. 

Adding a BFO is no more involved than 
the addition of the FM unit. The first task is 
to make up the BFO unit on its board. This is 
readily done by following the information on 
the circuit and the printed board details. It 
should be noted that there is a O.luF 
ceramic capacitor added to the underside of 
the board. The position is shown on the 
board layout. 


3.3pFl 
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WorkofartllLP4 


Miracle of modern communication. 

The television picture tube. AWV tube 
11LP4. Tangible product of intangible skills. 
Evidence that art exists in even the most 
practical forms. 


For AWV, the everyday picture tube 
is a perfect example of the electronic art. 

A superb blend of expert skills and faultless 
performance. Technical excellence brings 
its own reward. 


Amalgamated Wireless Valve Co. Pty. Ltd. 



your experts in the art of electronics. 
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+6VVIA SWITCH 



OUTPUTS 



At the top is shown the component layout 
of the BFO board. Immediately above is the 
board for the FM IF circuit. Both are shown 
from the component side. 

It should also be noted that the BFO board 
was made originally for other receivers and 
the mounting screw holes are directly on the 
negative supply line copper. The mounting 
screws would thus short the negative line to 
frame if precautions were not taken. There 
are a number of ways of doing this. An area 
of copper may be removed from around the 
two holes, so that the mounting pillars are in 
the clear. However, this is rather a difficult 
operation and an easier way is to use a 
couple of transistor insulating bushes, such 
as those used with type T03 power tran¬ 
sistor cases. It may be necessary to open up 
the holes to clear the bushes but this is a 
minor problem. 

Before fitting the BFO to the receiver, 
there are some other preparations. The 2.5K 
potentiometer with switch must be mounted 
on the front panel and a 3.3pF NPO ceramic 
capacitor soldered to the base of the 
detector and underneath the board. The 
lead between the capacitor and base should 
preferably be insulated with a piece of 
spaghetti sleeving and no more than V 2 in 
long. The other lead of the capacitor is 
extended with a piece of hookup wire, so 
that it may be connected to the output of the 
BFO later on. A lead of hookup wire is also 
soldered to the negative copper on the main 
board, adjacent to the detector, to be 
connected to the negative copper of the 
BFO. 

With all preparations completed, the 
board is mounted in the position shown, just 
behind the audio board. External leads are 
connected to the appropriate points and the 
unit is almost ready for use. 

Alignment is carried out by means of the 
trimmer capacitor and the tab poten- 


Parts list for 130 Receiver circuit additions 


FM UNIT 


S METER 


1 Printed board 2in x 2in 72/1F6 
1 1C AWM1306 

1 Transistor TT1002, BF115, etc. 

1 IF transformer Aegis ST45C 

1 DPDT miniature toggle switch 

2 Brass spacers V4in dia x '/in long, 
tapped Vain Whitworth 

1 18pF NPO ceramic 

2 .01 uF 25V ceramic 

3 .01 uF 100V polyester 
5 0. luF 25V ceramic 

1 4.7k V 2 W 
1 22 k V 2 W 
1 220k '/W 
1 270k V 2 W 
BFO 

1 Printed board 2'/in x 1 '/in 70 / BF08 
1 Transistor BF115 
1 Mu rata resonator SFB455A 
1 Philips 6-60pF trimmer 

1 680uH RF choke 

2 Brass spacers 'Ain dia x '/in long, 
tapped '/in Whitworth 

2 Transistor insulating bushes (see 
text) 

1 Knob 

1 3.3pF NPO ceramic 
1 lOOpF polystyrene 
1 0. luF 25V ceramic 
1 2.5k tab potentiometer 
1 2.5k log potentiometer with switch 
1 3.3k '/W 
1 100k '/W 


1 Meter 0-500uA 
1 2.5k tab potentiometer 
1 10k tab potentiometer 

1 2.2k '/W 

2 tag strips to suit 


FILTER 

1 Meta! case with partition and cover, 
4in long x 2'/in wide x 1%in high 

2 Coaxial sockets 

2 Neosidslugs grade 900, 7.6mm x '/in 
long 

2 3-tag strips 
1 3-30pF trimmer (see text) 

1 6-60pF trimmer (see text) 

1 120pF polystyrene 

1 180pF polystyrene 

Sundries for each of above — 
screws, nuts, solder lugs, hookup 
wire, coaxial cable, solder, etc. 


Note: Resistor wattage ratings and 
capacitor voltage ratings are those 
used for our prototype. Components 
with higher ratings may generally be 
used providing they are physically 
compatible. Components with lower 
ratings may also be used in some 
cases, providing the ratings are not 
exceeded. 


tiometer on the board. For all practical 
purposes, for use on this receiver, the tab 
potentiometer may be set with maximum 
resistance in circuit. This adjustment ac¬ 
tually determines the available change in 
frequency of the BFO. The trimmer is set in 
such a position, with the potentiometer on 
the panel set to its effective mid-position, so 
that when the potentiometer is moved to 
each extremity, the same frequency change 
takes place, against a reference signal. The 


correct position of the trimmer is likely to 
be about one quarter in mesh. 

A point of interest here is that as the BFO 
only takes about 1mA, there is no need to 
make any adjustments to the power supply. 

As mentioned earlier, we have not shown 
an S meter fitted to this receiver but this 
can be done quite readily if desired. The 
circuit shows all the electrical details. We 
have tried this circuit in the receiver and it 
behaves very well. 




RADIO 

SUPPLIERS 

MAIL ORDER SPECIALISTS 


323 Elizabeth St. (2 doors from Little Lonsdale St.) 

Melbourne, Vic. 3000. 'Phones: 67 7329. 67 4286. 

MODEL C-1000 POCKET MULTIMETER, 1000 ohms/ oer Volt, AC Volts; 0-10/ 50/ 250/ 1000 (1000 opv). DC 
Volts: 0-10/ 50/ 250/ 1000(opv), DC Current: O-lOOmA Resistance: 0-150K ohms (3K centre). 2 colour scale. 
Range Selector Switch. Dimens.: 3 V 2 x 2'/4 x 1 in. $6.75 Post Free. 

MODEL OL-64D MULTIMETER, 20,000/ OPV, DC Volts: 0-0.25/ 1/ 10/ 50/ 250/ 500/ lOOOV at 20K/ OPV, 
5000 volts at lOK/ OPV, AC Volts: 0-10/ 50/ 250/ lOOOV at 8K/ OPV, DC/ A: 50uA/ 1mA/ 50mA/ 500mA/ 10 
amps. RESISTANCE: 0-4K/ 400K/ 4M/ 40Megohm, DB Scale:—20 to plus 36db. Capacitance: 250pF to .02uF, 
Induct, 0-5000H, size5% x41 / 8 x l^in. $19.75 P.P. 40c. 

NEW MODEL US-100. Overload protection. Shockproof Movement, polity switch, DC volts: 

O . 25 / 1/ 25 / 10/ 50/ 250/lOOOV (20K/OPV) AC Volts: 10-25, 10/ 50/ 250/lOOOV (5K/OPV). DC/Amps: 
1mA/25mA/ 500mA/ and lOA. AC/Amps lOA. RESISTANCE: 0-50M/ohms (centre scale 50) R X 
1 ^ 10/ 1000/ IK / lOK.db scale—20 to plus 10 plus22/ plus35/ plus50 db. $29.90 P.P. 40c. 

US106 as above but 50,000/ o.p.v. $34.00 P.P. 40c. 

MODEL ASlOO/ DP HIGH SENSITIVITY 

100,000/Ohms/volt DC, Mirror Scale, PROTECTED MOVEMENT, SPECIFICATIONS: 
6/ 20/ 120/ 300/ 600/ 1200 Volts A.C., (lOK/ OPV), Volts D.C.: 3/ 12/ 60/ 120/ 300/ 600/ 1200 (lOOK/ OPV) 
D.C. Amps: 12uA/ 6mA/ 60mA/ 300mA/ 12 Amps. RESISTANCE: 2K/ 200K/ 20Mg/ 200Meg, Decibels:—20 
to plus 63dB. AUDIO OUTPUT: 6 Volts/ 30/ 120/ 300/ 600/ 1200V A.C., SIZE: 7V2in. x 5V2in. x 2^/4 in. $34.50 

P. P. 40c. 

1 WATT TRANSCEIVER, 13 TRANSISTOR, 3 CHANNEL and call System. Specifications: Cir¬ 
cuit: 13 Transistors, 1 Diode, 1 Thermistor. Range: Up to 10 miles (depending on terrain, etc.). 
Frequency: 27.240 MHz (PMG approved) Freq. Stability: Plus or minus 0.005%. Transmitter: 
Crystal controlled, 1 watt. Receiver: Superheterodyne, Crystal controlled. Antenna: 13 Section 
Telescopic. Power Source: 8 UM3 1.5 volt pen batts. Size 8V4in. x 3V4in. x PAin. Weight: 25 ozs. 
Other features: Leather carrying case, battery level meter, squelch control, earphone lack, A.C.' 
adaptor jack, etc. Price — $79.50 pair. Be early! 

''TRIO" 9R59DS. (General coverage.) 4 bands covering 540 kcs, valve type, to 30 mcs. Two mechanical filters 
ensure maximum selectivity. Product detector for SSB reception. Large tuning and bandspread dials for 
accurate tuning. Automatic noise limiter. Calibrated electrical bandspread. "S" meter and B.F.O. 2 
microvolts sensitivity for lOdbS/ N ratio. Price $178.50. 
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Incorporating all wanted controls, many 
with push button operation, the new Peak 
TRM-400 Hi-Fi Stereo Amplifier offers 
superb performance with the most modern 
decor. 

An output of 24 watts, total, at 8 ohm 
(RMS — both channels driven), frequency 
response 10-50 k Hz (± 1 db), full solid state 
circuit Including IC's & C.B. protection all 
combine for your utmost enjoyment. 


Play your favourite radio channels with 
outstanding clarity through the Peak 
FAM-400 Stereo Tuner. 

AM sensitivity Is 150u V/M, S/N 20 db. 
with frequency response 15-15k Hz 
{± 1 db.) of matching design to the 
TRM-400 amplifier, this tuner is however 
suitable for use with most Hi-Fi amplifiers. 


From your nearest Hi-Fi dealer or. 



sole 

austraiian 

H. ROWE 

agents 


CO. PTY. LTD. 


brisbane 

melboume 

Sydney 


adeiaide 

hobart 

perth 
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130 Receiver, cent 


There is space on the front panel for a 
small O-SOOuA edgewise-reading meter. The 
two 2.2K resistors and the two preset 
potentiometers may be mounted on two tag 
strips which, in turn, may be mounted on 
the two terminals of the meter. Three leads 
are then run one to the collector of the 
detector and the others to the power supply. 
The S meter is adjusted with the two 
potentiometers. The 2.5K potentiometer is 
set for zero reading with no signal and the 
lOK potentiometer is set to give a full scale 
reading on the strongest signal. This is left 
to the discretion of the individual. 





UiJ 

’ 1 ' 

UtJ 


3-30pF 


120p^ 



At the top is the circuit for the filter and 
immediately above is the inside view of the 
box containing the filter components. 


Initial tests showed that the basic 
receiver behaved very well as a receiver in 
its own right, limited only by the tuning 
range of 3.5 to 7.5MHz. However, when used 
as a tunable IF, in conjunction with a couple 
of typical converters for 52 and 144MHz, 
some unexpected problems arosq and this is 
the reason why there has been some delay 
in describing these additions to the 
receiver. The main problem showed up as a 
number of spurious responses across the 
dial. 

A careful study of the problem showed 
that the responses were due to beats be¬ 
tween the crystal oscillator and multiplier 
frequencies in the converter, and the 
harmonics of the VFO in the receiver. This 
could occur with any similar setup, but to a 
varying degree. 

In most receivers used as a tunable IF, a 
stage of RF amplification is provided ahead 
of the mixer. This helps to reduce the 
strength of any unwanted signals from the 
converter which may find their way to the 
mixer to beat with harmonics of the 
receiver VFO. However we have not in¬ 
cluded an RF amplifier in our receiver, on 
the grounds of simplicity, so it does not 
benefit from this filtering action. 

Fortunately, a simple sojution is 
available. It takes the form of a simple filter 
unit which is interposed in the cable be¬ 
tween the converter and the aerial input to 
the tunable IF. 

At first we tried a three-section low-pass 
filter and while this was effective in 
reducing the responses, we considered that 
it was not good enough. The alternatives 
seemed to be to go to an elaborate multi¬ 



section low pass filter, or to keep it simple 
and trap out the unwanted frequencies. We 
settled for the latter and it has turned out to 
be very effective and satisfactory. The 
circuit of the filter shows that it consists of 
two L sections, each with a parallel 
resonant rejector circuit. 

By its very nature, this circuit must be 
adjusted to the frequencies of the unwanted 
components from the converter. The cir¬ 
cuits are adjustable over a fairly wide 
range and this enables them to cover most 
foreseeable circumstances. In general, VH- 
F converters use a crystal oscillator on at 
least its third overtone, which would be 
above 20MHz. This is then doubled or tripled 
and sometimes multiplied again. The 
(continued on page 125) 



★ Silcron Mk. Hi belt driven turntable ★ Sansui 
Model TA-1050 tone arm ★ Magnetic stereo 
cartridge with diamond stylus and a frequency 
response of 20-20,000 Hz. ★ Beautiful teak case, 
hand finished ★ Hinged dustproof perspex cover 

★ MAXIMUM PRICE: $132.50. 


★ Silcron belt driven Mk. ill turntable ★ Sansui 
Model TA-1050 tone arm ★ Magnetic stereo 
cartridge with diamond stylus and a frequency 
response of 20-20,000 Hz. ★ Regular teak base, 
hand finished ★ MAXIMUM PRICE: $99. 


TWO GREAT CRATSON TURNTABLES! 


With completely compatible components, the new Grayson Models TU-1 and TU-2 have 
taken the hard work out of assembling an effective, high performance, record sound source, 


HERE’S 

EXACTLY 

WHAT 

YOU 

GET 


al Simon Gray dealer . . . you’ll be able to do a good deal better. All Grayson equipment is 
fully guaranteed and prompt service, if ever required, is available in all states. 

^ Australia National Distributors: interstate representatives: 

(^tP(S!SljIP(SQnilLl(t(iil N.T..: Pfitzner’s Music House, Smith Street, Darwin. Tel. 3801 

Head Office: 28 Elizabeth St, Melbouwe, Vic. Tei?63 8101 * Telex: 31904 154-158 Arthur St., New Farm, Brisbane. 58 1422 

Sydney Office: 53 Victoria Ave., Chatswood, N.S.W. Tel. 404522* Tas.: K. W. McCulloch Pty. Ltd., 57 George Street, Launceston. Tel. 2 5322 

Canberra Office: 25 Molonglo Mall, Fyshwick, A.C.T. Tel. 95 6526 Athoi m Hiii Ptu i tn mnn <;trppt Pprth tpi trri 

Adelaide Office: 301 South Terrace. Adelaide. S.A. Tel. 23 6219 VV-A- Athol M. Hill Pty. Ltd., 1000 Hay Street, Perth. Tel. 21 7861 


SG.TUX2 


41 


ELECTRONICS Australia, July, 1972 





















The very best 

of all... 


Diamond spiralled, thick 
film for stability 
and reliability. 

Ceramic body for strength. 


Lead tin alloy plated 
leads for excellent 
solderability. 



Acrylic Lacquer 
colour bands for 
lifelong legibility. 


□ Rugged 

□ Reliable 

□ Extremely Stable 

□ Negligible Shelfdrift. 


Moulded jacket for 
insulation and ruggedness. 


Plated on end cap 
for noise free connection. 

High temperature soldered 
terminations cannot pull off. 


(Actual size .25" x .090). 


metalglaze 

resistors 

AVAILABLE IN 3 MODELS RN'A RGV. AND GVA WITH TEMPERATURE COEFFICIENTS 
100; 150; 200 AND 500 ppm/'C AND TOLERANCES OF 1 1, i 2, ±5%. 


priced 

from 




*Our selling price in 1000 lots 

5-/. tolerance JYPE GLV 2 V 2 WATT ± 5% TOL. 

FOR THE FIRST TIME IN THE INDUSTRY . . . AUSTRALIAN MADE 

METAL GLAZE RESISTORS, AT CARBON COMPOSITION PRICES. 

IRH Components Ry. Limited 

Wholly Australian owned and the largest manufacturer of resistive components in the Southern Hemisphere. 

THE CRESCENT, KINGSGROVE, N.S.W. 2208. PHONE: 50-0111 74 RAGLAN ST, PRESTON, VIC. 3072. PHONE: 44-5021 

INTERSTATE DISTRIBUTORS 

S.A. Collet & Cant Pty.Ltd. W.A. Simon Holman & Co.Pty.Ltd. Tas. W.P.MartIn Pty.Ltd. (Launceston). 

Telephone 23-1971.. Telephone 8-2271. Telephone 2-2844. 

Q’land. K.H.Dore and Sons. Tas. W.P.MartIn Pty.Ltd. (Hobart). 

Telephone 21-1933. Telephone 34-2811. 
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Tester 


Simple Shorted-Tums 

A low cost instrument small enough to fit into the field technician’s kit. 
Easily built, it provides a reliable and rapid way of detecting shorted turns 
in TV line output transformers, deflection yoke windings, and other coils 
and transformers. 


by GERRY NICHOLSON 


Line output transformers, deflection yoke 
windings, width coils and other ferrite or air 
cored coils in TV receivers can easily 
develop a fault in the form of leakage or a 
short-circuit between turns. Yet a fault of 
this type can be very difficult to isolate. 
Unless the component is obviously charred 
or otherwise showing evidence of overheat¬ 
ing, it is generally necessary to check out all 
of the likely alternative causes of the fault 
symptoms, and then if the cause is still not 
apparent, try substituting a new coil or 
transformer. 

For this reason many TV service 
organisations supply their field technicians 
with a selection of replacement line output 
transformers and yokes. 

Unfortunately the time needed to try a 
substitute line output transformer — 
assuming one has one — can be quite 
considerable. What is really needed is a 
small instrument capable of indicating 
quickly whether or not a shorted turn is 
present — and that is exactly the function of 
the unit to be described. It is a low cost 
battery operated unit which gives reliable 
indication as to the presence or absence of a 
shorted turn, and it is compact enough to fit 
easily in the service technician's field kit. 

The operation of the shorted turns tester 
depends upon the fact that a shorted turn 
behaves basically like a very low resistance 
which effectively “loads down” all of the 
windings on the coil or transformer con¬ 
cerned. As such it tends to absorb most of 
any magnetic energy which might other¬ 
wise be stored in the windings and fed back 
into the circuit later. 

The circuit of the tester consists basically 
of a transistor oscillator followed by an 


indicator stage which monitors the activity 
of the oscillator. Initially the oscillator is 
adjusted to be just oscillating reliably, as 
shown by the meter of the indicator stage. 
Then the coil or transformer to be tested is 
connected across the tuned circuit of the 
oscillator. 

If the unknown coil or transformer is 
good, the effect of connecting it across the 
tuned circuit is merely to change the 
frequency of oscillation. But if it has a 
shorted turn, the loading reflected is suf¬ 
ficient to cause the oscillator to drop out, or 
at least fall significantly in activity. 

As may be seen from the circuit, the 
oscillator is a straighforward Colpitts type 
using a BC108, 2N3565 or similar NPN 
silicon transistor. The coil is a standard 
horizontal ringing or “sine-wave” inductor, 
and is readily available. A variable resistor 
between the junction of the two tuned circuit 
capacitors and the earthed emitter is used 
to adjust the oscillator activity. 

The indicator stage is a simple meter 
amplifier using a second BC108 or similar. 
A voltage divider formed by the two 10k 
resistors and connected between the top of 
LI and negative holds TR2 base potential at 
approximately 0.4 volts. Thus TR2 only 
conducts while there is oscillation, and then 
only on the most positive peaks. With a 
suitable meter in the collector circuit, we 
therefore have an indication of oscillator 
activity. 

The 470 ohm resistor in the emitter circuit 
of TR2 was chosen to limit the meter read¬ 
ing to less than 1mA when the oscillator has 
maximum output (due to minimum RVl). If 
this emitter resistor is decreased, the 
maximum meter reading will rise, and vice 
versa. 



The front panel of the tester with its single 
control. 


The 120k across TR2 allows a small 
current to flow through the meter (ap¬ 
proximately 0.1mA) even when the 
oscillator is not operating. This is to remind 
the user to switch the instrument off. 

All of the parts should be available from 
most electronic component retailers, in¬ 
cluding the AWA line stabilising coil. This 
coil was originally marked 40050 and your 
supplier may still have these in stock, but 
the current code number is 52510. In any 
case the AWA Service Division, 67 Lords 
Road, Leichhardt, NSW, would have stocks. 
If you can obtain a coil with reasonably hi^ 
Q and inductance approximately lOmH this 
would also suffice. 

The meter we used was a small Japanese 
type, but any 1mA FSD meter could be 
used, so long as the dimensions suit your 
case. We assembled our instrument in a 
moulded plastic case. The matrix board on 
which the circuit is wired was secured in 
the case by passing the switchpot shaft 
through holes in both the matrix board and 
the case, and securing the nut on the out¬ 
side. 

One should ensure that the matrix board 
and the case material together are not too 
thick, to allow the threaded portion of the 
switchpot bush to extend through far 
enough to accommodate the nut. The solder 
joints under the matrix board should be 
kept tidy, because large lumps of solder 
between the board and case will cause the 
same problem. 

The wiring dia^am indicates the layout 
and interconnection of the components on 
the matrix board, so the reader should have 
no difficulty wiring this section. There is 
only one component under the board, a 
0.022uF low voltage polyester capacitor laid 
flat. Small matrix b^rd studs were used to 



ELECTRONICS Australia, July, 1972 43 

V'.., 













































WAGNERS 


R. H. WAGNER Sf SONS PTY. LTD. 

524 FLINDERS ST., MELB. 3000 62 3114 

WAGNER CAMERAS PTY. LTD. 

43 ELIZABETH ST., MELB., 62 3114 

CHADSTONE SHOPPING CENTRE 56 5814 

Also available from selected dealers 


ZOOM LENS 
fl.5 22.90 mm 


fl.9 12.5 mm 
wide angle 

Plus Tax 

WIDE ANGLE fl.9 12.5 mm. $43.00 

WIDE ANGLE f1.4 12.5 mm. $66.00 

WIDE ANGLE f1.4 12.5 mm Electric control .$135.30 

NORMAL ANGLE fl.9 25 mm. $20.20 

NORMAL ANGLE f 1.4 25 mm. $30.00 

NORMAL ANGLE f1.4 25 mm MACRO. $44.40 

NORMAL ANGLE f1.4 25 mm Electric control. $99.96 

LONG FOCUS fl.9 50 mm. $36.96 

LONG FOCUS f 1.4 50 mm. $48.50 

• Trade enquiries. • Tax free quotes 


COSMICAR LENSES 

FOR CLOSED CIRCUIT 
TELEVISION & 16mm CAMERAS 


C' mount • Focusing and Iris • Top Japanese Quality 

Plus Tax 

LONG FOCUS fl.9 75 mm.$35.56 

LONG FOCUS f 1.4 75 mm.$61.26 

TELE PHOTO f3.2 150 mm. $60.40 

ZOOM f1.8 22-66 mm.$122.90 

ZOOM f1.5 22.5-90 mm.$261.76 

ZOOM f1.5 22.5-90 mm REMOTE CONTROL.$382.80 

WITH PUSH-PULL ROD 

ZOOM f1.5 22.5-90 mm MOTORISED .$692.00 

ZOOM fl.9 20-145 mm.:$606.35 

# Send for brochure showing full specifications. 


HALOGEN LIGHTING FOR PHOTOGRAPHIC & TV STUDIOS 

MINI BEAM 


LAMP 


FAMOUS ACUFINE & DIAFINE 
FILM DEVELOPERS 

ACUFINE — For high resolution and finest 
grain. A maximum acutance, ultra fine grain 
film developer combining optimum quality with 
the highest effective speeds currently available 
with single solution developers. For instance 
ASA 125/ FP3 Film is indexed ah ASA 250 with 
Acufine development of 3 V 2 minutes at 70 deg. 
temperature. 

Price: Quart $1.40. Gallon $4.50 (Post Free). 
DIAFINE (Two-bath): For Highest speeds and 
widest latitude. Usable over a wide temperature 
range with one developing time for all films. 
Fast, medium and slow films can now be 
developed simultaneously without adjustment in 
developing time. Produces greatest effective speeds as indicated by the exposure 
index of 900 ASA for Ilford Pan F. normally rated at 50 ASA. 

PRICE: Quart $3.85, Gallon $10.92 (Post Free). 


• Solid construction 

• Modern Design 

• 800 Beam, 4'' reflector 

• Holds DXX type quartz 
iodine lamp Housing — $24.95 
800W Ql Lamp — $7.55 
Barn doors — $6.00 

Light weight stand — $13.00 
All prices plus tax 


Beam 55 deg. with 800 watt 4- 
11/16" long lamp. One stop 
stronger than broad beam. Light 
and portable. Heat-insulated 
handle, fully tiltable. Lamp 
head $29.95. Stand $21.75, Barn 
doors $13.90. G.E. lamp 250 
hours $13.50. Jap. Ushio lamp 
$7.80. All prices plus tax. 

Send for special Brochure. 


JOBO TANKS 


• Best quality manufacture 

• Clear plastic reels will withstand 
boiling 

• Correx bands (aprons) and 

• Sheet film holder accessories. (For 
43 / 8 " tank). 

TWO DIAMETERS — SVa" from $8.98 47V' from $10.52 
Both available in 3 depths for multi reel use. 


UNIFLUX 240 
ELECTRONIC FLASH 

BIG LIGHT OUTPUT 
ONLY $13.95 

• Ideal battery Kodachrome 40 

flash • 40 Joules 

• Low cost • Works from 2 

• Flash factor on Penlight cells. 


BROAD BEAM 


LAMP 


A strong floodlight. 80 deg., 1000 watt, 7in 
Philips Quartz Iodine Halogen lamp 
equivalent to 4 photofloods, lasts 2,000 
hours at 3,200 deg. K. Lamp head $37.25. 
Heavy duty stand $21.75. Lamp $10.50. 
Barn door $22.45. All prices plus Tax. 


AND SPIRALS 
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secure the switchpot tags to the board. The 
transistors and the sinewave coil were also 
soldered to studs. With the board assem¬ 
bled, the battery clip, test leads and meter 
leads can next be connected. Leave the 
alligator clips off the test leads at this time, 
until the leads are threaded through the 
case. 



The internal layout of the tester. Used in 
conjunction with the wiring diagram, the 
assembly of the unit should present no 
difficulties. 


The case dimensions and cutouts are 
shown. Quite often the meter comes seated 
in a cardboard template, which can be used 
to trace out the necessary holes. Be careful 
while drilling the plastic case, as this 
material is often very brittle and may 
crack. With the case prepared one can 
secure the meter and place the grommet in 
the test lead hole, before securing the 
matrix board and connecting the meter 
leads. 

Some meters are not marked for polarity, 
so you must .determine the correct polarity 
before you connect the leads. The easiest 
way to do this is by connecting a resistance 
of about 2.2-4.7k in series with the meter, 
and then connect a 1.5V battery across the 
combination. The needle will move clock¬ 
wise when the positive battery lead is 
connected to the positive meter terminal. 

Before the test leads are threaded 
through the case, tie a knot in them, to 
eliminate pressure on the joints if the leads 
are pulled. The 9 volt battery will just fit 
between the case and the switchpot. We 
glued a piece of cardboard to the case as 
shown, to isolate the battery case from TRl 
A piece of foam rubber under the battery 
holds it in place when the bottom is secured 
The bottom is secured via one screw into a 
threaded pillar mounted on the niatrix 
board. The last part to be added is a suitable 
knob. 

When the instrument is complete, it may 
be tested. Switch the unit on, but do not 
advance the pot. The meter should read 




The wiring diagram of the tester. Note that there is one component, a poh/ester capacitor, 
underneath the matrix board. 


approximately 0.1mA, indicating that the 
oscillator is not operating. Turn the pot until 
the meter jumps to approximately 0.4mA. 
The oscillator is now operating, and if you 
short the test leads, the meter reading 
should drop, indicating that the oscillator 
has stopped. 

Now unshort the test leads and set the 
meter reading at 0.6mA. At this level the 
oscillator will not be affected if a high 
impedance shunts the coil, but will drop out 
if the shunt is relatively low. If the meter 
reading is originally set too high, some high 
impedance windings may appear to be okay 
when they are not. 

If you have a good line output transformer 
about, connect the test leads across each 
winding in turn. The meter reading should 
remain fairly constant, or increase slightly. 


Leave the test leads across any of the 
windings and thread a short piece of wire or 
solder around the ferrite core. Then short 
the ends of the wire, whereupon the meter 
reading should drop to minimum, indicating 
a shorted turn. All of the windings should 
give the same reading so it does not matter 
which you test. 

A final word of warning. If a line output 
transformer is tested in circuit, it would be 
advisable to disconnect any circuitry which 
might show up as a shorted turn, such as the 
EHT rectifier diode filament lead in valve 
receivers. Removing the rectifier diode 
from its socket will effectively eliminate 
this example, but there are other 
possibilities, so be careful and disconnect 
all the leads if the tester indicates a shorted 
turn. 


BARGAIN 

PACKS 


NEW 1972 SEMICON¬ 
DUCTOR PRICES, 
LARGER RANGE, 
UNBEATABLE PRICES. 
ALL BRAND NEW & 
TESTED. 

10 —Audio type similar 

BC108 $1.50 

10—RF type, similar BF115, 
3693 $1.80 

10—Audio silicon PNP sim. 

2N3638 $1.50 

10—Audio silicon PNP sim. 

2N3638A $1.60 

10—RFHIGAIN $2.20 

10—Low noise audio type 
similar BC109, 4010 $2.50 

10—Audio type sim. 

2N 2926 $2.20 

5—Silicon pair com¬ 
plementary output 22V 
SOOmW $3.00 

10—Audio type similar 

BC207 $2.50 

Type, sim. AF116, AF117, 
ea. 35c 

or 10 for $3.00 

10—PNP RF silicon $1.95 
2—Silicon complementary 1 
amp 95c 

RECTIFIERS-DIODES 


10—1N60 diodes 

$1.60 

10—OA90 diodes 

$2.20 

each 

25c 

10—Similar BAIOO 

$1.60 

each 

20 c 

10—400v lA. EM404 

$2.00 

each 

25c 

10—EAA406 

$2.50 

each 

32c 

10—800v 1A408 

$3.20 

each 

38C 

10 —lOOOv lA 

$4.50 

each 



AUDIO ICs 

1 Watt, 2 Watt, 3 Watt, 5 Watt, 
10 Watt, 25 Watt, 50 Watt, 
RMS. 

From $3.60 lOW $6.50 



Complete kit — 5 transistors, 
pc board, speaker and In¬ 
structions. Lots of fun — will 
detect buried metal, coins, 
etc. 

$36.50 

Pack-post $1.50 
ALSO NEW ECONOMY 
MODEL $7.95SPECIAL 



W w 

TRIO COMMUNICATION 
RECEIVER MODEL9R.59DS 
$190 


CD IGNITION KIT 

All components including 
ready wound transformer, 2- 
silicon transistors and circuit 
board. State whether neg. or 
pos. earth required. 

$27.75 

Wired and tested, $34 
Also E/ ACDI Kit, $22 
P.P.,90C. 



SMALLEST RADIO KIT 
IN AUSTRALIA 

1 %in X 1 %in X 15/ 16ln. Uses 

2 silicon transistors and high 
impedance magnetic ear¬ 
phone. 

5-stage reflex circuit and 
ferrite aerial. 

Complete kit with in¬ 
structions, $6.75, 35c Pack 
post. 

Batteries required: 2 Mercury 
cel is type RM675. 


new model 

I- I i-'" 

U 

2 h. f mH 

7 TRANSISTOR RADIO KIT 

Silicon transistors, complete 
with instruction book, 
carrying case and earphones. 

Special price.$9.75 

Wired $11.75 

Post and pack, 75c. 


•t 


BOYS' CRYSTAL SET KIT 
Complete with plastic cabinet, 
earpnone and instructions. 

$2.50 plus post., 50c. 

Extra — add-on kit. Convert 
your crystal set to a one- 
transistor radio. 

$1.50 plus battery. 
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servicing that is 
.keyed to COIOUF? 

KYORITSU MODEL K-200 
FET • METER 

This meter gives you all the advantages of a VTVM in voltage, current and resistance 
measurement with instant warm-up ... a feature of the field effect transistor which is 
even superior to a vacuum tube in loading characteristics minor scale and knife-edge 
pointer. 10 megohm input resistance on DC and AC means you can measure voltages 
accurately with minimum load. Eight AC current ranges . . . minimum circuit loading. 
Peak to peak scales with freq-response to 3 MHz. Fully solid state and battery operated 
so you can use anywhere, anytime— with built-in battery check. 

Price $65.00 

PLUS SALES TAX 


For full details on this 
‘*keyed to colour” instrument 
contact: 


J/SCOBV 
MnCHELL 


SYDNEY 

MELBOURNE 

BRISBANE 

ADELAIDE 

PERTH 


630 7400 
41 7551 
44 4674 
93 6117 
28 5725 



ODMF 

PEOR 

COMF 

>0IMENTS FOR 
LE WHO KNOW 

HDNENTS... 


wker Siddeley Electronics 


Plastic Film Capacitors • Ceramics • Silvered Mica • Paper 
Capacitors • Electrolytics • Power Semiconductor Devices • 
Transformers and Wire Wound Products • Trimmers • Potentio¬ 
meters Wire Wound • Light Source Diodes • L-N Displays • Micro- 
wave Tubes and Devices • Modules • Packaged Electronics. 

SYDNEY . 93-0221 BRISBANE . 68-4344 

MELBOURNE . 387-1899 ADELAIDE . 46-5941 


Hawker Siddeley Electronics Limited 

752 Pittwater Road, Brookvale, N.S.W. 2100 

Write or phone for catalogue and service information on Components 

NAME. 

ADDRESS. 

STATE.POSTCODE. 


1 

I 

I 


HSE 6839/771 
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Highest frequency ever measured; 
88,376,245,000,000 Hz (exactly) 


Measurement scientists have made 
the highest frequency measurement 
ever made — and they did it with a 
catwhisker diode. By measuring the 
frequency of an infrared laser whose 
wavelength was already known, a team 
of scientists at the US National Bureau 
of Standards laid the groundwork for 
linking the international standards of 
length and time. 

The importance of this linking was 
described by Dr Lewis M. Branscomb, 
Director of NBS, in his announcement of 
the breakthrough. “Ever since Albert 
Einstein showed that time can be con¬ 
sidered the fourth dimension of the 
space in which we live,” Dr Branscomb 
said, “scientists have looked forward to 
the possibility of using one gauge — one 
‘yardstick’ so to speak — not only for the 
three dimensions of space but for the 
fourth dimension of time as well. 

“To interchange clocks and rulers 
scientists must know the speed with 
which light travels — which is equal to 
its wavelength times its frequency. With 
this demonstration that both the space 
(wavelength) and time (frequency) 
dimensions of a single light source can 
be measured with prodigious accuracy, 
this goal is now within our grasp. 

“A 30-fold more accurate deter¬ 
mination of the speed of light should be 
possible,” Branscomb said, “suggesting 
that this universal constant of nature 
might some day be assigned an ar¬ 
bitrary number, with only one standard 
used for both length and time 

Physicist Dr K. M. Eve ns on adjusts the 
focus of a helium-neon laser. At right is 
a hydrogen cyanide laser and, under Dr 
Evenson's chin, a water vapour laser. 


measurement.” 

In the meantime, a more accurate 
value for the speed of light will be of 
great value not only to the space 
scientist in tracking satellites and space 
vehicles and the astronomer in 
measuring interplanetary distances, but 
to all physicists who must use this 
constant of nature in many of their 
calculations. 

The experiment, conducted by a team 
of four scientists at the NBS Boulder, 
Colorado, laboratories, found the ab¬ 
solute frequency of the helium-neon 
laser to be 88,376,245,000,000 hertz, only a 
factor of 5 lower in frequency than 
visible light. 

This highest frequency measurement 
yet made by man represents a 100-fold 
increase in the span of frequency 
measurements over the last four years 
and surpasses the recent record 
achievement of a team of MIT scientists. 
Prior to this measurement, frequencies 
this high had to be calculated by dividing 
the speed of light by the measured 
wavelength. However, frequency¬ 
measuring techniques are more than 
10,000 times more accurate than 
wavelength-measuring techniques. 

Development and accurate 
measurement of super-stable laser 
oscillators at frequencies approaching 
those of visible light — about one million 
times higher than the frequencies now 
used in FM radio and television — opens 
up possibilities for a whole new 
frequency range for telecom¬ 
munications, an increase of 200-fold over 
the current frequency bands presently 
utilized. 

In the past, the most accurate speed- 
of-light measurement was made by 


measuring the wavelength and 
frequency of relatively low frequency 
radio waves. The measurement of 
wavelength, an essential step in the 
procedure, was limited at these low 
frequencies to an accuracy of some 300 
parts per billion. At high infrared 
frequencies, however, the measurement 
of wavelength will be limited only by the 
accuracy of the length standard itself 
(about 10 parts per billion). Thus, a 30- 
fold increase in the accuracy of the 
speed of light should be attainable. 

The frequency measuring technique 
developed by NBS scientists is quite 
similar to that used in the input stages of 
a common radio receiver. 

The helium-neon laser frequency 
(wavelength of 3.39 micrometres) is 
measured by using a specially con¬ 
structed diode as a harmonic generator 
and mixer. The diode multiplies ac¬ 
curately-known lower frequencies (from 
other lasers and microwave generators) 
to obtain a signal that is approximately 
equal to the unknown frequency being 
measured. 

The same diode then mixes in the 
unknown frequency and produces a 
signal equal to the difference between 
the unknown and known frequencies. 
This low frequency difference (of a few 
million hertz) is then measured using 
well established methods. 

The diode that accomplishes this 
harmonic generation and mixing is a 
microscopic version of the old cat- 
whisker diode used in the early days of 
radio. Only one ten-thousandth of an inch 
in diameter, the sharpened tungsten 
wire catwhisker touches a nickel surface 
to form the diode, and the wire itself is 
the antenna for the laser radiation. 
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Improved Transmission-Line 
Enclosure for Loudspeakers 


Reproduced from our associate British journal “Wireless World”, this ar¬ 
ticle gives details of an interesting and easily-built loudspeaker enclosure 
which is claimed to give very impressive results. 

by A. R. BAILEY, PhD. MSc, MIEE* 


Since the wool-filled transmission-line 
loudspeaker enclosure was first described 
in the October 1965 issue of “Wireless 
World’’, there has been a steadily in¬ 
creasing interest in its use. 

The basic transmission-line enclosure is 
shown in Fig. 1. Radiation from the back of 
the driver cone flows down a pipe filled with 
a low^Qnsity sound-absorbing material. 
Fibrous absorbents such as loose wool, 
cotton wool and kapok can be used. Sound 
absorption decreases as the frequency goes 
down. In general it is very difficult to obtain 
good absorption if the path length is less 
than one-quarter wavelength of the sound in 
free-space; at 30Hz this corresponds to a 
path length of about 9ft. 

If the pipe length is less than 9ft, sound at 
and below 30Hz will emerge from the open 
end of the pipe. Due to time delay in the 
pipe, the sound will not start to cancel the 
radiation from the front of the cone until the 
effective pipe-length is less than one-sixth of 
a wavelength. It is therefore possible to use 
the radiation from the open end of the pipe 
to reinforce that from the front of the 
loudspeaker cone at low frequencies. 

The effect of the wool filling in the pipe is 
to slow down the wave relative to its 
velocity in free air. This reduction factor is 


* University of Bradford, UK. 

dense short-fibre wool 



standing waves occur here 

Fig. 1. Original transmission-line cabinet 
design. 


between 0.7 and 0.8 for the recommended 
packing density, so the system will operate 
down to a somewaht lower frequency than 
would otherwise be expected. 

The folding in the original cabinet design 
caused sound coloration due to reflections 
at the bends — particularly the first one at 
the back of the cabinet. The degree of 
coloration introduced by this first reflection 
(which, iiicidentally, is present in all plain 
box-shaped cabinets) was quite serious with 
the high crossover frequency of 1500Hz. 
Certainly the reproduction without it 
sounded as if an echo had been removed. 
The reasons for this were investigated. 

In a simple closed box, as shown in Fig. 2, 
a sound impulse generated by the cone will 
have two components — the direct radiated 
pulse from the front of the cone and that 
propagated back into the cabinet. If this 
latter is assumed to be a plane wave, ie 
sound travelling parallel to the cabinet 
sides, it will strike the back wall and bounce 
back to the cone still as an impulse. 

Some of this energy will radiate through 
the cone to the outside and the remainder 
will be reflected back into the cabinet for re¬ 
reflection. The net result is a succession of 
steadily weakening pulses being radiated 
from the cabinet. The acoustic output will 
therefore be as shown in Fig. 3. 




Fig. 3. Pulse-response (idealised) of cabinet 
shown in Fig. 2. 



Fig. 4. Triangular cabinet showing different 
reflecting path lengths. 
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Fig. 5. Approximated output for triangular 
cabinet excited with impulse from loud¬ 
speaker. 


If the reflection from the back wall of the 
cabinet is changed so that it is gradual 
rather than abrupt, then the reflected wave 
will not be a unit impulse from an initiating 
unit impulse, but a pulse whose lehgth and 
shape will depend on the nature of the 
reflection. This may be more readily ap¬ 
preciated by referring to Fig. 4. Here, the 
back wall of the cabinet is triangular. 

Sound radiated from the back of the cone 
is successively subjected to reflection, the 
first reflection occurring due to sound from 
the edge of the cone, and the last being due 
to that from the centre. As the path lengths 
for these reflections are very different, the 
sound in the cabinet will not emerge as a 
unit impulse but as a much lower amplitude 
long pulse — more like a continuous low 
level sound. This is subjectively far less 
noticeable to the ear than a series of 
decaying impulses. The two effects are 
compared in Fig. 5. 

Obviously, it would be far better to absorb 
the sound completely on the back wall of the 
cabinet. Here we face the impossible, but it 
is imperative to make the best use of ab¬ 
sorbent within the cabinet. 

The basic requirement in using a forward 
facing loudspeaker unit is to guide the sound 
into the vertical direction without producing 
bad reflections. In addition the system must 
be fairly simple, to keep woodworking costs 
low, and also mechanically strong, to avoid 
significant panel resonances. 

After experimenting with different 


ELECTRONICS Australia, July, 1972 49 



















































With your interest in 
electro-mechanics 
you’re worth more 
money in computers. 


apply now for our specialist 
course in computer technology. 


The Computer Industry needs men 
trained in the technical-mechanical 
side of computers. The industry is 
showing how great is its need by 
the kind of money it’s paying. 

If you are over 18 years of age, and 
have a keen interest or background 
in electro-mechanics, you should 
apply. You will be trained in the 
skills needed to Install and main¬ 
tain electronic computers and 
associated electro-mechanical 
equipment including practical 
training on the largest computer to 
be installed in Australia In a private 
vocational school. 

Control Data Institute Division Is an 
international specialist school in 


DIPLOMA COURSE 
Commences 16th Aug., 1972 


CONTROL OATA 

AUSTRALIA PTY LIMITED 


283 Alfred St. Nth., North Sydney 2060 


computer education. Our Sydney 
school is one of 25 world-wide and 
the first opened In the Southern 
Hemisphere. Control Data itself is 
one of the world’s leading manu¬ 
facturers of computers. We will 
teach you as only a computer 
manufacturer can. 

Programming courses also avail¬ 
able. 

f....--iil 

I Control Data Australia Pty. Ltd., ■ 
I Institute Division, i 

J 283 Alfred Street North, | 

I North Sydney 2060. CD1164 ■ 

I Please send me details of your i 
I courses. j 

[ Name_ J 

■ Address_ ■ 


Phonp 

Po.qtrodp 

OccuDation_ 

_Aere_ 

EA JULY 72 


cabinet shapes, the arrangement shown in 
Fig.. 6 was arrived at. This has several 
advantages over the original design. 

First, the pipe is triangular in cross- 
section, thus giving less audible coloration 
due to reflections. Secondly, the woodwork 
is very simple; only two internal partitions 
are necessary. Thirdly, the front of the 
cabinet and the large partition are 
automatically braced so reducing panel 
resonance. Finally, sufficient area is 
available on the front of the cabinet to 
mount a mid-range unit in part of the line 
remote from the back of the bass driver 
when internal pressures are not too high. 

In practice, it has not been found 
necessary to use a separate enclosure for 
the mid-range unit. 


bass 

unit tweeter 




Details of the partition sizes are shown in 
Fig. 7. A three-speaker system is recom¬ 
mended, as there is at present a difficult 
“gap” between known low-coloration bass 
units and tweeters. 

Incidentally, it should be noted that many 
“high-fidelity” drive units are that in name 
only. Frequency-response is only one aspect 
of ^rformance, and the transient response 
is far more important overall. Pulse or step 
testing loudspeakers in a long matched 
acoustic transmission line is most 
illuminating. Some units will still be 
radiating appreciable acoustic power 50ms 
after the exciting pulse has disappeared! 
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Fig. 7. Dimensions of internal partitions. 


The units used in the prototype have good 
transient response and are available with a 
suitable crossover network. Such networks 
are very difficult to design and it is not 
sufficient to use a general-purpose 
crossover unit. Unfortunately, loud¬ 
speakers do not behave as pure resistance 
at all frequencies — often quite the con¬ 
trary. Design of crossovers from this 
assumption is completely incorrect and it is 
not uncommon for correct inductor sizes in 
a network to be double that expectcxl from 
simple theory. 

In addition, the different phase-angles of 
speakers at the crossover frequency 
complicates matters even more, and bad 
design can lead to abnormally low im¬ 
pedance levels over some parts of the 
frequency range. In short, crossover net¬ 
works must be designed to operate with the 
speaker units that they are to be used with 
or very peculiar results can be obtained. 

Long-fibre wool is recommended as the 
continuous acoustic absorbent that fills the 
whole of the transmission line pipe. The 
wool must be well teased out or it loses its 
effectiveness. Anchoring the wool is 
somediing of a problem as it can compact 
with transport or use over a period. Nails or 
dowels projecting from the partitions will 
serve, but make stuffing difficult. The best 
suggestion yet made is to use a “Netlon” 
core for the wool, fibres being teased 
through it and left sticking out 'all round. 

Using front-mounting loudspeakers, the 
two front pipes can be loaded through the 
speaker and port apertures, and the rear 
pipe is easily filled by removing the back of 
the cabinet. Alternatively, if the cabinet top 
is made removable all three pipes can be 
loaded from the top. A packing density of 
about ‘/^Ib per cubic foot is about right. 
Excess wool will cause back-pressures on 
the cone, and too little will cause pipe 
resonances in the low bass region. 

What column resonance remains in the 
system can be reduced by putting 45-degree 
corner reflectors at the back of the speaker 
and also at each side of the first bend. These 
are not critical but should be so arranged 
that sound from the back of the cone will 
“bounce” down the first pipe and then up 
the second, ie, consider the sound to be light 
and the reflectors to be mirrors. 

The improvement is. only about IdB in 
frequency response when using reflectors, 
and as this improvement is only just 
detectable it may well be decided to omit 


them. If included, they should be made from 
3/4in chipboard or some similar material, 
and firmly fixed to the cabinet. 

The port area is not critical as there is 
none of the tuning effect that occurs in the 
bass reflex enclosure. Changes in port area 
of two-to-one ratio produce no noticeable 
effect, but nevertheless it would be unwise 
to make the port much smaller than that 
given in the drawings as this is already 
considerably smaller in area than the pipe 
feeding it. 

As mentioned previously, response 
curves should be treated with extreme 
caution as they represent only part of the 
performance of the speaker. Nevertheless 
the overall response curve should be as flat 
as is reasonably possible. The curve for the 
complete system when measured in an 
anechoic chamber is shown in Fig. 8. 

In looking at this curve several points 
must be noted. First, the falling bass 
response shown will not occur in the same 
manner in a room. The presence of a floor 
will give a 3dB lift due to the absence of 
diffraction in the downward direction. 

Similarly, walls and ceilings add to the 
on-axis bass output. In fact a “flat” 
response in an anechoic chamber will sound 


by 3dB per octave with increasing 
frequency, the following incident happened 
to the author. A pink noise generator had 
been built and was being tested with a 
speaker system. A most noticeable hum 
was produced and all attempts to find the 
source in the generator failed. 

It was finally discovered that the hum was 
not present in the noise, but was the fun¬ 
damental resonance present in the speaker 
system. This speaker (which was of the 
unlagged reflex type) had previously been 
used in music tests, and several people had 
commented on the good performance, 
particularly in the bass region. 

If the cabinet size is felt to be rather too 
large, then it is possible to scale all the 
dimensions given according to the diameter 
of the bass driver being used. This will 
result in a poorer bass performance and is 
not advised, but a very creditable per¬ 
formance is possible using an Sin driver unit 
and scaling all the dimensions by four fifths. 
This factor results from the recommended 
bass driver having the same effective cone 
area as a normal lOin unit of circular 
construction. 

In conclusion it must be emphasised that 
only the system as described is in any way 
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Fig. 8. Anechoic response curve of complete loudspeaker system. 


very bass heavy when the system is used in 
a normal room. Under normal room con¬ 
ditions the bass output of the system 
described is quite adequate, windows being 
easily rattled at .30Hz. 

The smoothness of the overall curve is the 
most critical point, the odd decibel of gain 
or loss in overall response being far less 
important than a response with a smooth 
envelope. A jagged response curve means 
high Q com^nents in the output and these 
are very noticeable on test. In fact a high Q 
resonance that lifts the overall response by 
only 0.2dB may ruin the reproduction of an 
otherwise excellent speaker. Transient 
response testing is the ideal answer, but 
interpretation of the results is very difficult 
at present except on a rather empirical 
basis. 

The ultimate test is the ear, but one must 
always remember that personal prejudice 
can enter into things to a very large extent. 
For this reason the best test material is not 
music but such things as pure sine waves 
(for distortion) and applause, or better still 
white and pink noise (for transient 
response). 

Regarding the use of pink noise, which 
incidentally is only white noise attenuated 


guaranteed. Readers can experiment, of 
course, but must be prepared to solve their 
own problems. 

EDITOR’S NOTE 

The author suggests two alternative 
combinations of loudspeakers which can be 
used with either the Radford FNIO crossover 
network (preferred) or the KEF DN12 
crossover network. The suggested loud¬ 
speaker combinations are: 

Radford BD25/1 (bass driver), MD9/2 
(mid-range unit) and TD3/2 (tweeter); 

KEF B139 (bass driver), BllO (mid-range) 
and T27 (tweeter). 

Readers unable to obtain either of these 
combinations should be able to substitute 
other quality loudspeaker combinations. 

Suitable lining wool may be obtained from 
Wonder Wool Pty Ltd, GPO Box 548, Sydney, 
2001 . 

Note that although the author has not found 
it necessary to use an absorbent filled en¬ 
closure behind the mid-range loudspeaker, 
this may be desirable with other loud¬ 
speakers, especially at high power levels. ® 
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Vertical 
Antenna 
for 14MHz 

by KEN GLANZER, K7GC0 


Here are construction details for a simple yet effective aerial for the 14MHz 
amateur band. It is strong and lightweight, and suitable for either home 
station or portable use. 


The antenna described here is one of the 
most practical and effective single band 
verticals that can be built for the HF bands. 
It is a half-wavelength long, voltage fed 
witli an L-network and uses a couple of 
radials or a decoupling stub (or both) to 
minimise radiation from the coax. 

The design requires no guy wires 
although a guyed configuration can be used. 
It gives the lowest possible angle of 
radiation without an extensive radial 
system and compares to a 5 / 8-wave ver¬ 
tical antenna for gain. Mount it on a sun 
deck post, drop it in a vent pipe on the roof, 
mount it on a chimney or stick it in the 
ground. 

One man can handle it easily and it is 
ideal for field day, camping or cabin. This 
basic design is usable on 15, 11 or 10 metres 
or on 40 metres as a quarter wave antenna 
with radials. Also the vertical can be 
mounted close to horizontal beam arrays 
with minimum pattern interference. 

Fig. 1 illustrates the basic construction 
which is light, simple and self-supporting. 
Two of these elements back to back make 
excellent 40-metre beam elements. 

The special insulator I used in the base is 
called Micarta (Westinghouse Trade name) 
or Spauldite (Spaulding trade name), grade 
C. Do not get the paper base type which is 
black. Suppliers can be found in the pink 
pages under industrial plastics. 

The L-network matches the high end 
imp^idance of the half-wave antenna to 50 
ohms, and also forms a phase inverter for 
the bottom quarter wave (producing a half 
wave and quarter wave in-phase). See Fig. 


2. Radials can be used but if they are, it is 
s)jggested that a 45® slope be used where 
possible. The exact length of the radiator is 
not critical as the L-network will match the 
antenna regardless. Bandwidth is excellent. 

The L-network inductor is made from 
either RG-58 or RG-8 coax using the shield 
and outside insulation. Other insulated wire 
may be used, however. The capacitor is also 
made from coax. 

Tuning is accomplished by using a 50pF 
variable capacitor temporarily installed as 
illustrated in Fig. 3(a). Tapping down the 
coil in 1 / 2-turn steps, rotate the variable 
capacitor through its range while watching 
the SWR meter. At the correct tap point the 
SWR will dip to 1 to 1, or zero reflected 
power, at a certain setting of capacitor. 

At this point finalise this value of inductor 
and substitute an RG-8 coax capacitor for 
the variable. Remove and estimate or 
measure the capacity of the variable and 
substitute a coax length longer than the 
equivalent capacity. Install the coax 
capacitor, apply power to the antenna and 
check the SWR. Start trimming the coax 
end 1 / 2” at a time until the reflected power 
starts to dip. Then cut 1/4”, then 1/8” 
snips until zero reflected power is obtained. 


If you pass the 1:1 SWR point, start over 
with another length of c^ax. Finally, peel 
the shield back 1/8” to prevent arc-over 
from centre conductor to shield. 

Now that the exact length of coax 
capacitor is known, you can substitute a 
continuous length of coax from the feed- 
point and use solder lugs, etc., as illustrated 
in Fig. 3(b). Spray the open coax heavily, 
and seal with RTV silicone rubber and tape. 
Make it a couple of inches longer than 
needed and repeat the tuning process. 

The decoupling stub is used either with or 
without the radials. One or the other must 
be used. Its purpose is to end the radiating 
part of the antenna on the outside of the 
coax shield at the high impedance or open 
end of the stub. This prevents stray RF in 
the shack and helps retain the radiation 
pattern. 

A most effective decoupling sleeve can be 
made which is ideal for this purpose from a 
16.5ft length of 3” or 4” irrigation tubing as 
illustrated in Figs. 4, 5 and 6. 

A similar design antenna made out of 
wire and coax, hung in a tree, makes an 
effective antenna also. This half wave DXer 
is an ideal secondary antenna or sup¬ 
plementary antenna for a horizontal beam 
to check for band openings or by itself, as at 
times it will outperform a beam and any of 
the multiband quarter wave verticals. ® 

The photograph at the top of the page 
shows half-wave antennas for 14 and 
28MHz mounted at opposite ends of a sun 
deck with minimum interference to each 
other or to the beam array. 


Reprinted from "CQ Magazine”. 
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Fig 4. A decoupling 
stub to minimise 
radiation from the 
coax shield. The 
sleeve slips over the 
coax feedline. 
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Fig 3(a). Initial tuning is made with a 50pF variable capacitor deft) 
while the coil inductance is adjusted, (b) When the coH value is 
finalised, the variable capacitor is replaced by a length of coax 
(right) having the same capacitance.' 


Fig 1. Constructional 
details of the self- 
supporting 14MHz 
vertical antenna. By 
using lugs and wing 
nuts, feed line can be 
quickly removed 
when necessary. 



Fig 5. Open end of the decoupling sleeve 
showing Delrin insulator supporting V 2 in 
diameter tubing. 




Fig 2. The schematic 

of the antenna. The Fig 6. Closed end of the decoupling sleeve, 
coax feed line must The irrigation tubing has 60^ segments cut 
be made a multiple from the end before it is bent in. A hose 
of a half wavelength, damp earths tips to the centre tubing. 
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Misinterpreting fault descriptions 


One of the points I have consistently emphasised in these notes is that a 
serviceman should try to obtain a clear description of the fault before at¬ 
tempting a repair. But even this process has its pitfalls, as my first story this 
month will show. 


I suppose it is only natural, by reason of 
our job, that we invariably interpret a fault 
description in an electronic sense rather 
than in the strictly literal one in which it has 
been described. Most of the time this is 
completely justified but, once in a while, it 
can produce some amusing misun¬ 
derstandings. 

For example, I recall a story which was 
published in this journal, many years ago, 
when it was Wireless Weekly. It was in 5ie 
early days of mains operated equipment 
and the technical staff had just produced 
their latest masterpiece which, if I 
remember correctly, was a mains operated 
receiver. 

It was a popular design and they felt 
justly proud when letters of praise poured in 
from all over the country. They were only 
mildly disconcerted when one reader 
reported that, although the set performed 
well enough overall, it had a very ob¬ 
jectionable hum in it. They imagined that 
some typical advice concerning the power 
supply, filter components, filament earth¬ 
ing, etc, would solve the problem. 

Unfortunately, it didn’t and they became 
more concerned. “Hum” was a dirty word 
in those days. The idea of all-mains- 
operation was new, and not everybody was 
convinced that the early hum problems had 
been overcome. To raise this bogy at this 
time was enough to send a set designer’s 
blood pressure up several points. 

Against this background the then 



Technical Editor decided to break the long 
standing rule which forbade the technical 
staff to become involved in individual 
readers’ problems. He just had to see the 
set. Accordingly he arranged to meet the 
reader at a convenient place and time. 

Imagine his feelings when he realised that 
what the reader had said was literally true, 
the set — not the loudspeaker — was 
emitting a quite substantial hum. More 
specifically, it was coming from the power 
transformer. 

It transpired that this was this reader’s 
first attempt at mains operated equipment 
and he was ignorant of the finer points of 
mounting a power transformer. He had not 
realised that it was necessary to clamp the 
laminations tightly, and had not even 
removed the nuts from the clamping bolts. 
He had simply passed the ends of the bolts 
through the chassis holes and fitted four 
extra nuts to hold it in place. 

Since impregnation of transformers was 
almost unheard of in those days, there was 
nothing to restrain the looosely held 
laminations, particularly the outside ones. 
They buzzed away merrily, using the 
chassis as a kind of sounding board to 
radiate the sound more effectively. 

Needless to add, it needed only a spanner 
and a few minutes work to cure the 
problem. But the point is that a misun¬ 
derstanding had arisen because the 
reader’s complaint had been interpreted — 
quite reasonably — to mean something 
quite different from what he was trying to 
say. 

While amusing in retrospect, it must have 
caused some frustration and a good deal of 
wasted effort at the time. The only bright 
spot was that it was so easily cured. 

I was reminded of this incident by a 
recent service call. It started with a 
message relayed by a third party, to the 
effect that Mr so-and-so’s TV set was 
playing up and would I call out and look at it 
please. Perhaps if the message had ended 
there I might not have been so confused. But 
it went on to describe the fault. It seemed 
that there was trouble in controlling the 
volume which, regardless of where it was 
set, kept CREEPING up. 

It was the word “creeping” that threw 
me. A sudden change of volume, either way, 
can be put down to any one of the various 
intermittent conditions with which we are 
all aware. But what would cause the volume 


to increase gradually? Since the messenger 
knew only what he had been told I could not 
press the point further, other than to 
establish that the customer had really used 
the word “creeping”. 

While waiting for an opportunity to visit 
the customer, I went over the circuit 
mentally, trying to imagine what could 
possibly cause such an effect. Apart from 
some vague idea that a capacitor must be 
charging or discharging at a very slow rate, 
and somehow affecting the gain, I could 
think of nothing. And even the capacitor 
theory was so vague and way out that I 
couldn’t produce a workable theory. 

Finally I gave up guessing and adopted a 
wait-and-see attitude. In the meantime I 
consoled myself with the thought that, 
whatever it turned out to be, it was bound to 
be interesting. 

When I was finally ushered into the 
customer’s loungeroom I could hardly wait 
to have him confirm the story. Did the 
volume actually “creep” up, as I had been 
told? He assured me that it did and, as if to 
confirm his story he walked over to the set 
and pointed to the volume control knob. 
Wedged behind it was a matchstick. 

My private reaction was to query what 
that had to do with the price of fish. To the 
customer I simply had to look silly and 
indicate that I didn’t quite get the point. 
Probably exhibiting more patience than he 
felt he said, “I’ll show you.” He switched on 
the set, and waited for it to warm up. When 
it did sound came forth at a comfortable 
room volume. Then he leaned over and 
removed the matchstick. Immediately the 
sound started to increase and he pointed to 
the knob. It was turning slowly in a clock¬ 
wise direction, and kept on turning for 
several seconds. When it finally came to 
rest the sound was belting forth at a most 
uncomfortable level. I was glad when he 
switched the set off. 

I suppose in a less enlightened age I could 
have blamed it on a poltergeist or 
something similar, but I had a feeling that 
this customer would demand a much more 
rational explanation — and one which would 
imply that a satisfactory cure would be 
forthcoming. 

Without switching the .set on I tried the 
knob myself a couple of tirne.s. There was no 
question about it, I could turn it right off, let 
it go, then watch it creep slowly around as if 
there was, indeed; some mischievous spirit 
in control of it. As nearly as I could judge, it 
rotated through nearly half of its movement 
before coming to rest. 

There seemed little doubt now that the 
problem was a simple mechanical one in¬ 
volving the pot itself, and calling for a 
replacement. Unfortunately, I didn’t have 
one. It was a rather special unit, in that it 
had a tapped element and a stepped and 
slotted shaft and, as I subsequently 
discovered, was available only from the set 
manufacturer’s own service department. In 
the meantime the customer h^ to resort to 
hfs own primitive cure, the matchstick. 

By now I had a pretty good idea of the basic 
cause of the problem. The pot involved was 
of a type which employs a spiral spring as a 
flexible contact between the centre ter¬ 
minal and the moving arm, the idea being to 
eliminate noise which can be generated by a 
wiping contact. 

It seemed reasonable to assume that this 
one had been assembled with one turn too 
many (or was it too few?) on the spring. 
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thereby applying a tension to the shaft and 
causing it to rotate. 

Subsequently, when I had replaced it, I 
was able to study the problem in greater 
detail. I also had it photographed and this is 
reproduced here. While the picture doesn’t 
prove anything, it does illustrate the extent 
of the effect, since the position which the 
moving arm occupies is that which is 
selected itself. 

Closer examination confirmed that the 
trouble was due to the spring, but also in¬ 
dicated that it wasn’t quite as straight¬ 
forward as I had imagined. As well as 
moving forward from the off position, I 
discovered that it also insisted on moving 
back from the fully on position. In fact, 
there was only a small section of the total 
element length over which the arm was 
stable and this was hardly the section which 
was likely to be used. 

While it was easy to understand how in¬ 
correct spring tension could create a ten¬ 
dency to rotate in one direction, a tendency 
to move in both directions was not so easily 
explained. Curious about this, I took the 
first opportunity to discuss it with the 
manufacturers. 

They were very helpful, and the story is 

3 uite an interesting one. This particular pot 
esign is now rather dated and, in fact, it is 
being made only to special order for this set 
manufacturer. Hence my need to obtain a 
replacement from his service department. 

As far as the particular problem was 
concerned, they suggested that this was due 
to lack of proper lubrication. Normally, the 
shafts of these pots are lubricated with a 
carefully chosen viscosity grease which, as 
well as improving the mechanical “feel” of 
the movement, provides sufficient damping 
to counter the natural tendency of the 
spring to rotate the shaft. 

In fact, during the development of these 
pots a lot of research and experimentation 
was necessary to determine the correct 
viscosity for this grease. If it was too heavy, 
the pot became unduly stiff in cold weather 
or climates ; if too light the very problem I 
had encountered became evident. The value 
finally chosen represented a carefully 
considered compromise. 

As for the tendency for the shaft to move 
in both directions, this was explained by the 
fact that, as assembled, the spring normally 
tends to rotate the shaft to the mid position. 
The lubrication normally prevents this from 
happening. 

Finally, I must draw the parallel between 
this case to that of the hum problem. Just as 



The creeping pot, referred to in the article, 
at its natural rest position. 


everyone at that time assumed that it could 
only be an electrical fault, and probably 
never even considered a mechanical ex¬ 
planation, so I assumed that the creeping 
volume control could only be caused by 
some highly complex electronic 
phenomenon. I certainly never considered a 
simple mechanical explanation. 

Are we sometimes the victims of our own 
cleverness? 

By way of a change, here’s a small story 
about a portable cassette tape recorder. 

It was dumped on my counter by a man 
who had been a client for more years than I 
care to remember. Could I possibly help 
him out of a spot? 

The recorder was a well known brand 
which my client had apparently bought, 
second hand, for a daughter who was 
planning to travel interstate. The recorder 
was to provide a means of documenting 
colour slides, as well as sending “talking 
letters” back home. 

My client said that he had carefully 
checked out the recorder before taking 
delivery and it was working fine in every 
way. But, when he went to demonstrate it to 
his daughter, it made a couple of crackling 
noises and thereafter stubbornly refused 
either to play back or to record. (He an¬ 
ticipated my query about this last point by 
explaining that he had another recorder of 
his own, on which he could check cassettes.) 

I suggested to my client that it might be 
better to take the recorder to the agent or, 
at least, to someone who specialised in this 
sort of thing. A serviceman familiar with 
the unit would spend less time finding their 
way around inside. Added to that was the 
fact that, if replacement parts were 


necessary, a specialist would have them on 
hand, rather than having to wait for them to 
be delivered or mailed. 

My client fully agreed but pointed out that 
his daughter would be leaving next day and 
he had absolutely no chance of getting it 
fixed if I couldn’t help him: “You better 
have a go!” 

Without any great optimism, I took the 
recorder, saw that it contained a cassette, 
and switched it on. 

“There’s all sorts of junk on that 
cassette”, I was told; “you should hear 
something — if the thing was working!” 

In fact, the unit remained stubbornly 
silent — or almost so. But, when I turned the 
volume control fully on, a distinct mixture 
of hiss and hum was evident. 

“Sounds like the amplifier is okay”, I 
said; “my guess is that there’s a wire off the 
head. You might just be lucky.” 

Unfortunately, luck seemed to run out 
almost immediately. When I slipped the 
unit out of its case and removed the outer 
back cover, it was evident that access had 
to be gained to the “works” by undoing 
three small screws with Philips type heads. 
Two of them came out easily but the slots in 
the third were so burred that my mating 
screwdriver couldn’t get a grip. 

What to do? I certainly didn’t want to 
attack the thing with a drill, but something 
had to be done! 

Then I suddenly remembered a small set 
of interchangeable screwdriver tips which 
were very hard and very accurately 
ground. I selected one which fitted into the 
worn slot, and wiggled it firmly so that it 

(Continued on page 125) 


SERVICE 

BILL TURNBULL offers you 
service on Hi Fidelity equipment 
tape Recorders, Communication 
Receivers and Electronic Test 
Equipment. 

All work guaranteed 

BILL TURNBULL 

11 ELLALONG ROAD. 
CREMORNE, N.S.W. 90 4825 


DICK SMITH 
ELECTRONICS 
CATALOGUE 



The Catalogue wholesalers want 

BANNED 


Extra plus inside: 
Free 50 cent 
voucher. Free pre¬ 
paid mail order 
form. 


Hi Fi Amps, Turn¬ 
tables, Tape Decks, 
Cassettes, Educa¬ 
tional kits. Amateur 
gear. Aerials, 1000s 
and 1000s of com¬ 
ponents, semicon¬ 
ductors etc. Test 
Gear, Tools, For¬ 
mulae, Symbols etc 
etc. 


* Too low prices 

* Too much information 

* Free 50 cent voucher and reply-paid 
order form 

“How can Dick make a profit?" they say. But 
only Dick with his enormous bulk buying and 
direct importing can make these low, low prices 
possible. 

Demand is tremendous. So send for your copy 
now. 50 cents — you'll get your money back in a 
FREE 50 cent voucher. Send the coupon before 
you waste your money elsewhere! 


DICK SMITH ELECTRONICS PTY LTD 

10 Atchison Street, St Leonards 2065 NSW 439 5344 
100 yards from station. Free car park at rear. 

Open Saturday mornings. jf. Prompt 2 hour mail service. 
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Here are two superb components 
for your home music centre — 
Sony’s latest amplifier Model 
TA-1140 and the widely admired 
TC-366 slant front tape deck. 

Both units achieve a rare 
standard of high fidelity to let you 
hear It like it Is. 
The TA-1140 has a rated output of 
40 watts per channel, with less 
than 0.1% intermodulation 
distortion. Wide dynamic range. 
Great flexibility of operation due 
to highly functional design. The 
TC-366 offers vertical or 
(changed around) horizontal 
operation. Professional three 
head system, separate recording, 
playback, and erase heads. Auto 
shut off. Stereo controlled tape 
transport. Mixing facility. Tape 
selector. Easy threading. And 
sound quality that’s out of this 
world. 




SN1304 


SYDNEY: 26 2651, MELBOURNE: 329 6866, ADELAIDE: 
93 2388/9, BRISBANE: 44 4488, PERTH: 28 5725, 
LAUNCESTON: 2 5322, Agents: CANBERRA: 47 9010, 
NEWCASTLE: 61 4991, FAIRY MEADOW: 84 8022 


JACOBV 



KEMPTHORNE 
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TAKE 20 COMPONENTS. 


In our May, 1972 issue we published several simple transistor projects, each 
using less than 20 low-cost components. This month we present a three- 
transistor radio which is highly selective with a good output level. 


by JULIAN ANDERSON 


An earlier project was a one transistor 
radio which did not require an external 
aerial and operated a loudspeaker; 
however this design did have limitations — 
especially volume — which was mentioned 
in the text. There must be many readers 
who would like to take advantage of their 
interest in electronics and knock up 
something for the children, and it was with 
this specifically in mind that this slightly 
more elaborate project was planned. 

First, the radio had to have decent 
selectivity and volume. The circuit had to 
be reliable and quickly built. (To this end 
three prototypes were built to ensure the 
circuit was reliable.) Building of the 
prototype took under three hours including 
the cabinet. Also the radio had to have a 
presentable but cheap case. 

There is nothing particularly unusual 
about the circuit. The first transistor acts as 
an RF amplifier with VRl as its collector 
load. Positive RF feedback (regeneration) 
is taken from the slider of VRl and con¬ 
nected via VC2 to the top of the aerial coil. 

The RF signal is fed to the base of Tr2 

VC2 (SEE TEXT) 

I--1 


The circuit of the child's three transistor radio. 

which is biased in such a way as to detect 
the RF signal; the output is smoothed by C3. 

The audio output is connected to Tr3, the 
output transistor. The emitter resistor is 
bypassed by C4, the base bias for Tr2 being 
taken from this circuit via R3, 100k. The 
200uF capacitor, C5, decouples RF and AF 
from the positive rail. 

Care will have to be taken in the purchase 
of components to keep the overall cost to a 
minimum. Whereas aerial co’’s can be 


Reproduced from "Practical Wireless", by 
arrangement. 


bought, it is far cheaper and very simple to 
wind your own. For this Ll should consist of 
about 70 turns and L2 of 5 turns on a four to 
six inch length of -'/j.in or V 4 in ferrite rod. 
VCl may be any type of tuning capacitor 
between 200pF and 350pF. For economy the 
loudspeaker should be a 6 x 4in size 
removed from an old TV set. 

All components apart from the speaker, 
VRl, VCl and the battery are mounted on 
an eleven-way miniature tag board. The 
ferrite rod is secured to this board by tying 
one end to the top of the tag board. 

The cabinet front is made from a piece of 
hardboard 9 x 5in to which are fixed the 
sides made from 2 V 2 x ‘/^in planed softwood. 
These sides should be glued and nailed 
together and nailed with hardboard pins to 
the side framework. Holes must of course 
be drilled for the speaker and the two 
controls. The tag board is held inside the 
case by making a small bracket, one end of 
which is bolted to one of the holes in the tag 
board and the other screwed to the inside of 
the case ensuring that the ferrite rod is not 
too close to the speaker magnet. 


The cabinet front can be covered with 
speaker fabric or any reasonably strong 
material. This should be cut exactly to size 
and glued. The sides and the back of the 
cabinet are covered in self-adhesive plastic 
covering such as fablon. The junction of the 
speaker fabric and plastic covering may be 
hidden by using black plastic tape. 

Assuming everything has been wired up 
correctly the only adjustment is that of VC2 
and this, being frequency selective, should 
be peaked so that the set just fails to break 
into oscillation when tuned to a powerful 
station at the HF end of the broadcast band. 
VC2 consists of two lin lengths of wire 



mounted on an 11-way tagboard. 
twisted together. 

Incidentally the gain of the first stage is 
so high that unless the general layout is 
carefully followed there is a danger of the 
set continually oscillating. Because of the 
fairly high capacitance of Veroboard it is 
not to be recommended for this particular 
project. 

PARTS REQUIRED 

Resistors: 

R1 100k R3 100k 

R2 100k R4 56ohms 

All ‘A or 1/4 watt, lO'/f miniature types 
VRl 5k log pot. with switch 

(iipacilors: 

Cl O.luF C4 200uF 9V 

C2 2000pF C5 200uF 12V 

C3 O.OluF 

VCl 250pF variable — see text 
VC2 see text 

S<*niicondu<*lors 
Tril, Tr2, Tr3 BC109 

IMiscrellaneous 

Ferrite rod with windings — see text 
TI transistor output transformer, approx 

4.5:1 

Loudspeaker 3 ohms 
9V battery 
II-way tag board 

Hardboard and softwood for case — see 

text 

Speaker fabric 

Self-adhesive plastic covering. ^ 
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Microwaves for 
the radio amateur — 3 


The third of a short series of articles written in an attempt to stimulate 
more activity by radio amateurs on the microwave bands. Waveguide 
flanges, directional couplers, dummy loads and attenuators are the subject 
of this month’s discussion. 


I 


by DES CLIFT, VK2AHC 


The devices used for joining up two pieces 
of waveguide tube are called flanges. The 
basic problem is to align the two sections of 
tube so that there is as little misalignment 
as possible between the two adjacent rec- 
bmgles, and also to make sure that there is 
as good an electrical contact at all points 
around the rectangle as possible (i.e., an 
electrically matched joint). With the large 
sizes of tube it is reasonably easy to satisfy 
both these conditions with a suitable butt 
joint. - 

*^6 Gilles Crescent, Dee Why, NSW 2099. 


As the frequency rises, both problems 
become harder to solve and in practice, use 
is made of 

(a) What is termed a “choke joint”. In this 
type, mechanical contact is replaced by 
an electrical short circuit at the other 
(open) end. This is shown in Fig 6. 
Narrow band resonances occur, however, 
which may, or may not, be objectionable. 
Also high power operation can lead to 
troubles. 

(b) A butted flange system with a more 
precise finish and locating system. Ad¬ 
ditionally, a thin shim is sometimes used. 




COAXIAL CABLE 
. JOINED BY PLUG 
AND SOCKET 
OR CLAMPING 
ARRANGEMENT 


ENERGY FLOW 


Xg/4 


-J u 




WAVEGUIDE 
(THIN DIMENSION) 


Fig. 8 (a) SIMPLE COAXIAL TO WAVEGUIDE TRANSFORMER 



\ 



. 2K25 KLYSTRON 
^HOUffT WTH BWLT 
iN CROSS COUPLER 
(HOMEMADE) 


SURPLUS lOGHz 
CAVmr WAVEMETER 


HOMEMADE ATTENUATOR WITH 
EXAMPLES OF ADAPTORS TO 
NON STANDARD WAVEGUIDES 


25 MOUNT EX-RADAR 
wfTH TUNA^ 


CRUGIIFORM HOLES PRIOR 
TO A£^RLY OF GOUI^ 
/ 10 


HOMEMADE 
MIXERS 
FOR lOGHz 


SURPLUS^IXEf 
FOR 9.375GHz 


SURPLUS 20dB i 
DIRECTIONAL COUPLErI 
WITH COAXIAL OUTPUT 


33GHz SURPLUS 
COAXIAL MIXER 
: ASSEMBLY 


HOMEMADE WAVEMETER 
FOR 9.375 AND lOGHz 


DUMMY LOAD 
AND ELEMENT 


A selection of home-made and surplus microwave components. 
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For amateur use, even at 10,000 MHz, a 
carefully made butt joint is quite adequate. 
Surplus X band equipment is likely to have 
either square bolted flanges or circular 
flanges, or a mixture of both. The circular 
flanges, which are held together by a 
screwecl ring clamp with a precise locating 
key way, are found in equipment of UK 
origin only, while the square bolted flanges 
are used universally. 

Suitable pieces of waveguide, with one 
type of flange on each end become a 
necessity for both the experimenter and the 
professional microwave engineer. 
Examples of these flanges were shown in 
the photograph in the June article. 

Flexible waveguide is also used, mainly, 
to take up misalignment and reduce the 
transmission of mechanical vibration be¬ 
tween various sub-units of a system. The 
mean aperture of flexible waveguide is 
similar to that of the rigid tube. The flexing 
is provided for by a series of small con¬ 
volutions around the tube. As it is bent, the 
effect of contraction of the convolutions on 
one side electrically balances out die effect 
of the expansion of the convolutions on the 
other, so the load sees no change in either 
the amplitude or the phase of the trans¬ 
mitted energy. (See Fig 7). 

Waveguide-to-coaxial transformers 

Waveguide-to-coaxial transformers are 
often used, as the name implies, to feed 
coaxial cable into a waveguide system, or 
vice versa. However, the same principle is 
used to couple a waveguide to a crystal 
detector or similar device, or to feed the 
output of a klystron valve such as the 2K25 
(which has a coaxial output as opposed to a 
waveguide output of some alternative 
types) into a waveguide. Fig 8 shows two 
common types of coaxial-to-waveguide 
transformer. 

Directional Couplers 

The general principle of directional 
couplers, which are devices used for 
sampling a known fraction of energy being 
propagated in one direction in one 
waveguide, and making this fraction 
available in another, is as follows: 

The action of a “two hole coupler” is illus¬ 
trated in Fig 9. X is the main waveguide and 
Y the subsidiary one. A and B are two small 
holes cut in the common (broad) face of X 
and Y, in the centre. Energy passing along 
X in the direction shown excites a field in 
both directions in Y, through -hole A. 
The same occurs at B, which is spaced 
Ag/ 4 from A. 

The two excited fields are in phase to the 
right of B, since both have travelled the 
same distance AB. To the left of A, however, 
the excited fields are out of phase, since the 
field excited at B which travels back to A in 
waveguide Y has travelled distance Ag / 4 
twice before joining the field excited 
through A to the left. 































ABC - X/2, THEREFORE SHORT CIRCUIT AT C IS 
REFLECTED AS A SHORT CIRCUIT AT A. 

Fig. 6 CONSTRUCTION OF A CHOKE JOINT 


MATCHED LOSSY 
MATERIAL 





Ag/4 




AMOUNT OF ENERGY IN Y DEPENDS 
ON SIZE AND NUMBER OF HOLES 

Fig. 9 TWO HOLE DIRECTIONAL COUPLER 


CONVOLUTIONS EXPANDED 



CONVOLUTIONS COMPRESSED 


Fig. 7 CONVOLUTED FLEXIBLE WAVEGUIDE 

Thus, in waveguide Y a field is excited 
which flows in the same direction as that in 
X. Any residual energy to the left of A is 
absorbed by the piece of matched “lossy” 
material shown. If, on the other hand, a 
wave is propagated in X in the opposite 
direction, then the waves excited in Y will 
add in the direction of the load but subtract 
in the opposite direction. All the power 
coupled from X is, therefore, dissipated in 
the load, ie, purely “one way” operation is 
secured if all the parts of the coupler are 
accurately matched. 

Alternatively, diagonal holes or 
cruciforms may be introduced in a pair of 
waveguides at right angles, as shown in Fig 
10. These are easy to make, give highly 
reproduceable results, and are recom¬ 
mended for amateur use where between 
about 12dB and 20dB of coupling are 
required. 

When microwave energy is fed into end 
A the majority passes down the waveguide 
and is available for further use at end B. A 
small fraction, dependent upon the size and 
number of holes (two in this case, but some¬ 
times one or three) is fed to side arm A’, ie, 
one tenth of the power if the “Coupling” is 
lOdB. Virtually none appears at side arm 
B’—the higher the “directivity” of the 





ELECTFilC 

VOICE 


The Rubin buzzer. It has all the advan¬ 
tages you want for a communication 
system. And more. The electric signal is 
restrained; effective but not annoying. 
The Rubin buzzer is totally insulated; 
neither heat nor electricity is conducted. 
Mounting is above earth. And the Rubin 
buzzer, because of its small compact size, 


is adaptable for use anywhere. 

The Rubin buzzer (AC/DC) is the com¬ 
plete internal communication system. It is 
a signalling device. A warning device. 
Whenever the situation demands that a 
simple message has to be sent, you 
should be using the Rubin buzzer. The 
Electric Voice. 

For further information contact: 


£. S. RUBIN 

& Co. Pty. Ltd. 


N.S.W.: 73 Whiting Street, Artarmon 2064. Telephone: 439-2333; Telex: 21175. 
SOUTH AUSTRALIA: 49 Woodville Road, Woodville 5011. Telephone: 68-1111; Telex: 82529. 
VICTORIA: 138 Berkeley Street, Carlton 3053. Telephone: 347-6588; Telex: 30948. 
QUEENSLAND: 32 Princeton Street, Kenmore 4069. Telephone: 78-6424. 
WESTERN AUSTRALIA: Telephone: 21-7861. 
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NEW RH (Radio House) 
RANGE OF MULTIMETERS 


MODEL RH-20 $15.00 Packing €t Postage 

TSc 

20,000 Ohms per Volt DC. 

10,000 Ohms per Volt AC. 

Specifications: 

DC Volts: 0.25, 2.5, 10, 50, 250, 1000. 

AC Volts: 10, 50, 250, 500, 1000. 

DC Current, 50uA, 25mA, 250mA. 
Resistance: 7K, 700K, 7M. 

Decibels: —10, -f-22 (at AC / lOV) + 20, 
+36 (at AC/50V). Upper frequency 
limit 7KHZ 

Batteries: Two 1.5V dry cells. 

With overload protection $18.00. 


MODEL RH-80 $20.00 Packing & Postage 

20,(KX) Ohms per volt DC. 75c 
10,000 Ohms per volt AC. 
Specifications: 

DC Volts: 0.5, 2.5,10, 50, 250, 500, 1000. 
AC Volts: 10, 50, 250, 500, 1000. 

DC Current: 50uA, 5mA, 50mA, 
500mA. 

Resistance: 5K, 50K, 500K, 5M. 
Decibels: —lOdB + 62dB. 

Accuracy: DC 3pc. 

AC 4 per cent (of full scale). 
Batteries: Two 1.5V dry cells, 
size AA, “Eveready” 915. 

• Overload protected by dual silicon diodes • Double-jewelled + 2 
per cent meter t +1 per cent temperature-stabilised film 
resistors t Mirror scale. 


"HOMER" 

2 station intercom 


$12.75 complete P & P 75c 


STYLUS PRESSURE GAUGE, Balance type NW-501 


$1.50 

Posted 


MODEL RH-60 $29.00 Packing a Postage 

$ 1.00 


MODEL RH-100 $39.75. Postage $1.00 

100,000 Ohms per Volt DC 10,000 Ohms per Volt AC 
• Overload protected by dual silicon diodes • Double- 
jewelled + 2 per cent meter • + 1 per cent tem¬ 
perature-stabilised film resistors • Polarity 
changeover switch • Mirror scale • Instructions for 
operation with circuit diagram. 


SPECIFICATIONS: 

DC Volts: 0.6, 3, 12, 60, 300, 
600, 1200 (100,000/V). 

AC Volts: 6, 30, 120, 300, 1200 
(10,000/V). 

DC Current: 12A, 300A, 6mA, 
60mA, 600mA, 12 amps. AC 
Current 12 amps. 

Resistance: 20K, 200K, 2M, 
20M. 

Decibels: -20 to +17, 31, 43, 
51, 63. 

Accuracy: DC +3 per cent. 
AC + 4 per cent (of full 
scale). 

Batteries: Two 1.5V dry 
cells, size AA, “Eveready’' 
915. 


"HANDYMAN" RH150 $11.50 

CHECKED PACKED 
& POSTED $12.00 


Pocket-size 8 V 4 ” x x iy 4 ”. 
Instruction sheet and circuit. 


50,000 Ohms per Volt DC. 

10,000 Ohms per Volt AC. 

Specifications: 

DC Volts: 0.25,2.5,10, 50, 250, 
500, 1000. 

AC Volts: 10, 50, 250, 500, 
1000. 

DC Current: 25uA, 5mA, 
50mA, 500mA. 

Resistance: lOK, lOOK, IM, 
lOM. 

Decibels: —10 +62dB. 

Accuracy: DC +3 p.c., AC 
+4 p.c. (of full scale). 

Batteries: Two 1.5V dry 
cells. Overload protected. 


SPECIFICATIONS: 

DC Volts: 2.5, 10, 50, 250, 1000. 

10,000 ohms per volt 
AC Volts: 10, 50, 250, 500, 1000. 

DC (Current: .1, 25, 250mA. 
Resistance: 20K and 2M. 

Decibels: —20db, +62dB, 0.7KHz. 
Capacitance: .0001, .01, .0025, .25uF 
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coupler, the lower the power fed to side arm 
B’. Side arm B’ is sometimes terminated in 
a dummy load, and sometimes used for 
feeding in another signal, as in a mixing 
arrangement. 

More sophisticated types of coupler 
designed for attenuation values between 
3dB and 30 dB use a series of slots between 
the two waveguides. These are difficult for 
the amateur to produce, but not impossible. 
A particular case where a 3dB split of power 
is required is in a balanced mixer or in the 
arrangement which was shown in Fig 2a. 
Probably the easiest way of achieving it is 
to make what is known as a “short slot 
hybrid”, where a length of the adjoining 
narrow dimension walls of two pieces of 
waveguide is cut away. When the length is 
cut to approximately 0.66Ag the coupling 
is very close to 3dB. 

The subject of directional couplers is very 
large, and, as there are so many different 
types, each for a particular application, the 
reader is referred to the numerous text and 
reference books on the subject for further 
information. Practically all couplers 
operate on similar lines to that described 
above, however. 

Dummy Loads 

These are used to terminate a piece of 
waveguide which is otherwise unused, and 
for various purposes in measuring set-ups. 
For example, the directional coupler shown 
in Figs 2(d) and 9 normally has one of its 
four waveguide ends unused. Unless this is 
terminated, a reflection from this open end 
will upset the performance of both the 
coupler and the rest of the coupled system. 

Commercial dummy loads vary in 
complexity depending upon their power 
handling capacity. For amateur use, 
powers are almost always very small and in 
the tens of milliwatts; simple loads for 
these power levels can be made up using 
resistance card, which is not expensive to 
buy. 

Card of approximately 200ohms / square 
(i.e., 200ohms across any two opposite faces 
of a square cm, inch, foot, etc), seems to be 
suitable for most applications. A liquid 
resistive material called Aqua Dag can also 
be used to make a reasonable substitute for 
this card, by painting it on to a suitable 
cardboard or plastic form. 

The general idea is to introduce the 
resistive material into the waveguide as a 
tapered section in which the taper is as long 
as possible electrically. At 10,0(X)MHz 
tapers between IV-jin and 4in give good 
results. The taper can be arranged in 
several ways — two which are very easy to 
make are shown in Fig 11. 

Attenuators 

Waveguide attenuators come in all 
varieties of complexity (and price bracket 
as far as commercial items are concerned). 
The better class attenuators use glass vanes 
on which is a coating of resistive material. 
The cheaper ones use the same type of 
resistance card that was described for 
makinX^dummy loads. 

The attenuating vane is made to move 
into the more intense electric field in the 
waveguide. This is done by either introduc¬ 
ing it vertically through a slot cut in the 
broad face of the waveguide, or by moving 
it from a resting position along one of the 
narrow faces, in towards the centre of the 
waveguide. Mechanically the former is the 
easier, although it is the less precise 
(Continued on page 125) 
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Further examples of various 
microwave components. 


Fig 10 (right). A form of direc¬ 
tional coupler, recommended for 
amateur use, joining faces of 
waveguides at right angles. 


OPTIONAL 

PLUNGER 




Fig. 10 CROSS GUIDE DIRECTIONAL COUPLER 


Fig. 11 SIMPLE DUMMY LOADS 



SLOT IN CENTRE 
OF BROAD FACE 
OF WAVEGUIDE 


DRIVE 


CLAMP, 


METAL 

SUPPORT. 


POSITION OF VANE FOR MIN. ATTENUATION. 


SHAPED 

RESISTIVE VANE 
{2 PIECES200A PER 
SQUARE CEMENTED 
BACK TO BACK) 


OPTION) 

PIVOT 


POSITION OF VANE FOR MAX. ATTENUATION. 


•MOVEMENT 


SHAPE OF GUSS VANE 


(b) COMMERCIAL TYPE OF PRECISION ATTENUATOR 


Fig. 12 (a) SIMPLE ATTENUATOR 
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ALKALINE 

energizer 


To Dream the Impossible Botlerik 


Why impossible? 

Well, a battery which 
outperforms all others, with 
corttinuous use in high drain 
equipment; a battery to 
operate over a wide range 

I.P.I99 


of temperatures; remain 
utterly sealed; deliver a more 
consistent voltage at all times; 
give low impedance and 
resultant fidelity improve¬ 
ment in sound equipment. 


Whew. But, we built it. 
'Bveready' Gold Alkaline 
Energizer. Against all odds. 

Spread the word. 

The impossible can happen. 



'Eveready'&'Union Carbide'are registered Trade Marks. 
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AF White-Noise Generator 


The use of a simple digital circuit to synthesise a 40-minute pseudorandom 
sequence of 900kHz bits results in an inexpensive white noise generator for 
serious audio testing. We reproduce this article by arrangement with our 
associate UK magazine "Wireless World”. 


H. 


One well-known method of measuring the 
noise performance of an amplifier is shown 
in Fig 1. With the noise generator output set 
to zero, noise generated within the amplifier 
can then be read. The noise generator 
output is then increased until the amplifer 
output power is doubled. The amplifier’s 
internally generated noise is then equal to 
the externally applied noise, both being 
referred to the input of the amplifier. 

While true RMS reading voltmeters are 
available, they are not found in many 
laboratories. Rectified average reading 


of randomly chosen values. Hence a 
sequence taken from a table of random 
numbers can be considered as digital noise. 
These numbers can be expressed in binary 
form, and it is in this form that digital noise 
generators usually produce their outputs. 
Many digital noise signals are based on 
maximal-length sequences, which are 
generated using feedback shift registers. 

Consider a 4-stage shift register con¬ 
nected as in Fig 2, so that its input is ob¬ 
tained from an exclusive-OR gate driven 
from the two final stages. Table 1 shows the 


Table 1 



Fig. 1. Measuring amplifier noise. 


meters which are calibrated in RMS 
quantities for sinusoidal signals are 
generally available and these read l.OSdB 
low on noise signals, provided the noise has 
a gaussian amplitude probability 
distribution. The noise generated within the 
amplifier will certainly have this 
distribution so that, in order to use a rec¬ 
tified average reading meter, the signal 
from the noise generator should also have a 
gaussian form. 

The author experienced considerable 
difficulty in using a commercial noise 
generator for measuring the noise figure of 
an AF amplifier. This was due to the con¬ 
siderable amount of mains frequency hum 
in the (nominally) white-noise output. It 
was therefore decided to design a battery- 
operated, AF white-noise generator to 
produce noise having a gaussian amplitude 
probability distribution. The cost of the 
components used was about one tenth of the 
cost of a comparable commercial in¬ 
strument. 

There has been considerable interest in 
recent years in digital methods of 
generating noise-like signals. A noise 
waveform can be considered as a sequence 


* Derby College of Art and Technology, UK. 


list of states, starting from 1111, as the 
register is clocked, (fed with clock pulses). 
Note that after 15 clock pulses the sequence 
repeats. Column D gives the output 
sequence. Since it repeats, it has a line 
spectrum with a line spacing of one fifteenth 
of the clock frequency. The spectrum is 
shown in Fig 3. 

The noise generator uses a similar 
combination of shift register and exclusive- 
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OR gate to generate a binary noise signal 
but, in this case, the register is 31 stages 
long and the exclusive-OR gate is driven 
from stages 3 and 31. The sequence 
produced by this arrangement is 
2,147,483,647 clock periods long and, even 
with the 900kHz clock frequency used, the 
sequence does not repeat for almost 40 
minutes. Thus, although this signal also has 
a line spectrum, the line spacing is now 1 
cycle per 40 minutes or about 7 x 10*^Hz. 
This is so small that most systems see the 
signal as having a continuous spectrum. 

So that the binary noise shall be converted 
to a signal having a gaussian amplitude 



frequency 

Fig. 3. Amplitude (voltage) spectrum of rectangular waveform of binary sequence 
generated by the system shown in Fig. 2. 
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MUrnnSTABtUTV 


SANWA serves the needs of 80% of the tester popu¬ 
lation in Japan. And regular customers in 100 countries 
around the world. 


TR SERIES- 

SANWA TR Series Multitesters have specific LI and 
LV scales which can be used to check the character¬ 
istics of a semiconductor and determine whether it 
can be used for circuit application. The lower DCV 
ranges of TR Series Multitesters are used for the 
effective alignment of solid-state devices. 


SH-63-TRd II • Silicon diode rectifier helps relieve 
pulse shock to provide better insulation. •OUTPUT 


terminal for AC signal voltage check. • Meter movement 
protection. 



DCV: 0.25 1 2.5 10 50 250 Ik (20kQ/V) 
25k (w/HV probe) ACV: 10 50 250 Ik 
(8kQ/V) DCA: 50u 2.5m 25m 250m Q: 
XI XlOO XIOOOXIOOOO (max. 30MQ) dB: 
0'- + 62 Batt.: 1.5 (UM-3)X1 & 22.5V 

(015)X 1 Accuracy: DC-h3% & AC±4% 


F-SOTRd • Unique range selection by a rotary thumb 
switch. • Diode-protected, taut-band suspension meter 
movement. • Compact instrument including everything 
needed in a circuit tester. • Solid-state rectifier. 

DCV: 0.25 2.5 10 50 250 500 Ik (25kQ/V) 
30k (w/HV probe) ACV: 2.5 10 50 250 500 
Ik (5kQ/V) DCA: 40u 0.5m 5m 50m 500m 
Q: RXl RXIO RXlOO 50M (max.50MQ) dB: 
— 2A'^ + 62 Batt.: 1.5V (UM-3)X1 & 9V 
(006P)X1 Accuracy: DC±3% & AC ±4% 


A-303TRD II • Safe arrangement of ranges on the con¬ 
trol switch. • Wide-range measurement for comprehen¬ 
sive electronic engineering. • Meter movement protection 
and solid-state rectifier. 

DCV: 0.3 1.2 3 12 30 120 300 1.2k (20k/V) 
25k (w/HV prove) ACV: 6 30 120 300 1.2k 
(8kQ/V) DCA: 60u 3m 30m 300m 1.2 12 
Q: XI XlOO Xlk XlOk (max. 50MQ) dB: 
-10^-1-63 Batt.: 1.5V (UM-2)X1 & 
22.5V (015)X1 Accuracy: DC±2.5% & 
AC±4% 




501-ZXTR#A circuit analyser rather than a multitester. 
• Can be used in places inaccessible to ordinary testers 
—"ALPURPOSE".# OUTPUT ( + ) jack for checking AC 
signal voltage. • Meter movement protection and solid- 
state rectifier. • Polarity switch. 

DCV(±); 100m 0.5 2.5 10 50 250 500 Ik 
(20kQ/V) 25k (w/HV probe attached) ACV: 
2.5 10 50 250 Ik (4kQ/V) DCA :(±)50u 
Im 10m 100m 250m 10 Q: XI XIO XlOO 
XlkX10k(max. 50MQ) dB: —10----f62 
hPE: 0^^300 (ic —8mA & 80mA) ICEO: 

0'^8mA^80mA Batt.: 1.5V (UM-2)X2 & 
22.5V (015)X1 Accuracy: DC±2% & 
AC±3% 



HIGH SENSITIVITY 


TR-700*A multitester that simultaneously serves as a 
transistor tester. •The ranges are appropriate for align¬ 
ment of solid-state devices. •OUT ( + ) jack AF output 
voltage check. 



DCV: 0.3 1.2 3 12 30 120 600 1.2k (50kQ/V) 
30k (w/HV probe) ACV: 3 12 30 120 600 
(lOkQ/V) DCA: 30u 1.2m 30m 600m Q: 
XI XIO XlOO Xlk (max.lOMi}) LI: 30mA 
3mA 300uA 30uA LV: 3V dB: —20m— 
-4-57 hFE: 0-'200 0--500 Batt.: 1.5V 
(UM-3)X4 Accuracy: DC±2% & AC 
±3% 


460-Ed^ 10uA instrument equal to a valve-voltmeter 
in performing electronic engineering operations • 
Polarity reversal switch, a must for TV circuit align¬ 
ment. •A unique equalizing transformer allows DCA 
and ACA to use common shunts. •Specific circuit 
eliminates RF current interference with DCV reading. 

B DCV: (±) 0.3 3 12 30 120 300 (lOOkQ/V) 
1.2k (l6.6kQ/V) 30k (w/HV probe) ACV: 
3 12 30 120 300 1.2k (5kQ/V) DCA: (±) 
12u 0.3m 3m 30m 300m 1.2 12 Q: XI XIO 
XlOO XlOk (max. 50MQ) dB: —20—-|-63 
Batt.: 1.5V (UM.2)X1 & 9V (015)X1 

Accuracy: DC±2% & AC ±3% 


Full range available from: 



• Adelaide 56-7333 •Melbourne 69-0151 •Sydney 648-1711 

• Brisbane 51-5121 •Mount Gambier 2-3841 •Wollongong 2-5444 

• Hobart 23-1841 •Newcastle 61-4077 •Whyalla 45-0216 

• Launceston 31-3300 •Perth 8-4131 


64 


ELECTRONICS Australia, July, 1972 




































Fig. 4. The circuit diagram of the noise generator. AH resistors are 2Va metai oxide. AH capacitors (with the exception of the lOOnF 
decoupling capacitors) are 1 % silver mica, unless otherwise shown. 


probability distribution, it must be filtered. 
It can be shown that a gaussian signal can 
be produced by adding together a large 
number of statistically independent binary 
signals. It can also be shown that the signals 
existing in the register at any one time are 
statistically independent. 

Thus, in order that the filter shall produce 
a gaussian signal, its impulse response 
should be negligible for times greater than 
the total delay time of the register. A 
suitable filter has a third order maximally 
flat (Butterworth) response with a cut-off 
frequency of approximately 50kHz so that 
the filtered signal can be considered as 
white noise to 50kHz with an 18dB / octave 
roll off above this frequency. 

A circuit diagram of the noise generator 
is shown in Fig 4. Integrated circuit ICl is a 
710 comparator used as a 900kHz 
squarewave oscillator. This provides the 
clock pulses to the shift register, IC2. This 
integrated circuit consists of six shift 
registers in one package. There are two 
single stage registers and one each of 
lengths 2, 4, 8 and 16 stages. They share 
common clock signals and supply lines. One 
of the single-stage registers is not used in 
this instrument. The remaining five 
registers are connected in cascade as a 
three-stage register and a 28-stage register. 

Integrated circuits ICS and IC4 are 
standard TTL integrated circuits used for 
buffering and for the exclusive-OR gate. 
The binary noise signal is developed across 
the output level control, Rl, fro.vn which it 
passes to a voltage follower buffer am¬ 
plifier, IC5. This amplifier is necessary to 
provide a low impedance feed to the active 
filter built around another voltage follower, 


IC6. The output impedance is padded to 600 
ohms by the output resistor. 

The TTL and MOS integrated circuits 
require a 5V supply and this is obtained 
from a regulator transistor TRl, and its 
associated components. Potentiometer R2 
is adjusted so that the collector voltage of 
Trl is 5V. Four 6V batteries supply the 
power. 

Construction is not critical and the 
prototpype was made on Veroboard. The 
interconnection of the shift register stages 
is rather complicated and it was found 
better to cut away the Veroboard com¬ 
pletely from this region and make the 
connections from pin to pin, using tinned 
copper wire, which should be fairly stiff. 

The LM302 voltage follower integrated 
circuits are rather expensive and 741 
operational amplifiers connected as voltage 
followers could be used in their place. In¬ 
cidentally, 709 operational amplifiers are 
not suitable as they have a tendency to 
iatch-up’ if they are used in the voltage 
follower mode. 


Appendix 

.Measurement of Amplifier Noise Figure 
One definition of noise figure is: 

signal-to-noise 

power ratio of ideal system 

r = - 

signal-to-noise power ratio 
of actual system 

The noise from the noise generator can be 


regarded as a signal applied to the am¬ 
plifier. Hence, when the noise generator 
doubles the amplifier output power, the 
signal-to-noise power ratio is unity. Thus, 
the noise figure is given by: 

F = signal-to-noise power ratio 

of ideal system. 

In an ideal system the only source of noise 
is the input resistor, Rs. If the noise at the 
amplifier input due to the noise generator is 
es millivolts, then 



4kTRsA f 


In this case Rs = 600 ohms and^f, the 
noise bandwidth, is 50kHz. Hence: 



0.48x10'^ 


F is often expressed in decibels: 

F = 20 logio GS-I- 63.2 dB. 

In practice it is difficult to measure es 
because of its very low level. The noise at 
the input to the attenuator will usually be 
measured (Fig 1). If this voltage is es’and 
the attenuation is KdB then 

F = 20 log ,0 65^+63.2 — KdB. 

The first term in this expression is the 
voltmeter reading in dB relative to ImV in 
600 ohms. Many millivoltmeters have such 
a scale. If a rectified average reading meter 
is used, the noise figure is increased by 
1.05dB over that calculated by the above 
formula. 

65 


ELECTRONICS Australia. July. 1972 














































































































FORUM 

Conducted by Neville Williams 


More on colour television receivers 


Our item in the May issue on the subject of building your own colour 
television receiver has prompted a certain amount of comment from 
readers — more or less reflecting the anticipated range of opinion. We 
quote from the correspondence as a contribution to a subject which is 
certainly far from being closed. 



The first letter comes from a reader in 
Carlingford, NSW, who has this to say: 

Dear Sir, 

I read with interest your Forum item: 
"Building your own colour TV receiver". I feel 
that you haven't left much else to be said. As 
usual, you have treated the subject in a 
positive and unbiased way. 

You have shown that it is impractical and 
uneconomic for "Mr Average Electronics 
Knowledge" to build from scratch. 

However, it would be a good idea to discuss 
the pros and cons of converting foreign colour 
TV receivers to Australian standards. People 
who own such receivers would be interested to 
try and save what might be an expensive but 
otherwise useless receiver. 

After all. the sets have a colour tube, 
deflection circuitry, power supplies, audio 
system, video and IF amplifiers, a tuner as well 
as cabinets and knobs. If you feel conversion is 
possible, your staff may not be able to treat 
each as an individual case but they could 
present circuits and ideas to form a starting 
point for the conversion process. 

P.J. (Carlingford. NSW) 

Thanks for the compliment but the 
remark about not leaving much else to be 
said highlights one of the dilemmas of the 
Forum feature. If a subject is covered 
exhaustively, discussion may well be 
inhibited. If it is only partly covered or left 
deliberately open-ended, the reader may 
gain the impression that the author hasn’t 
bothered to do his homework! 

The conversion of overseas television 
receivers to Australian standards is a dicey 
business, even for a monochrome set. As I 
remember it, reference has been made to 
the matter by the “Serviceman” from time 
to time. A great deal depends on the source 
of the receiver, the details of its design, the 
area in which it is going to be used, and the 
technical resources of the person who 
tackles the job. 

With a colour television receiver, the 
same basic problems have to be fac^ as 
with a monochrome receiver, to do with 
mains voltage, video bandpass, inter carrier 
frequency, and the channels covered by the 
tuner. 

But, in addition, there are the standards 
associated with the colour circuitry, not 
forgetting the major question as to whether 
the receiver has been designed basically for 


the NTSC or PAL system. 

For all practical purposes, a receiver 
designed for NTSC colour should be 
regarded as totally unsuitable for con¬ 
version to Australian PAL standards, at 
least on a paid-time basis. I offer this, not so 
much as a personal opinion, but after 
talking with specialist service organisations 
which have been confronted with this 
proposition already. They point out that the 
entire colour processing circuitry has to be 
r^esigned and rebuilt and that the cost of 
so doing in man-hours is prohibitive. 

It is therefore a bad bargain to buy a 
Japanese or American colour receiver 
overseas, with the idea of having it con¬ 
verted — no matter how attractive the price 
might seem to be. 

Equally, a migrant who owns such a 
receiver, may be well advised to sell it for 
whatever figure he can before departure, 
and to put the money towards a new, 
Australian-built set. 

If the individual happens to be an elec¬ 
tronics expert and can cope with conversion 
problems without account of the man-hours, 
the proposition may possibly be seen in a 
different light. But beware. 

British receivers, already designed for 
the PAL system are much more amenable 
to conversion, being largely a matter of 
adapting the tuner and IF systems. The 
colour circuitry is close to the mark, as is. 

However, bearing in mind the costs of 
acquiring, transporting and importing an 
overseas colour set, plus the costs of 
modification and the possible problems of 
subsequent servicing, it does not follow that 
it would be a worthwhile proposition. Each 
case would have to be looked at on its 
merits. 

Against this unpromising background, the 
incentive to become involved in converting 
overseas colour receivers is very small for 
the individual and even smaller for a 
national magazine. 

A second and typical letter reflects a 
more optimistic viewpoint: 

Dear Sir. 

lam writing about the Forum article in May. 
In fact. I have already inquired in certain 
directions, gathering foreign magazines and 
books, but I halted progress when I found out 
about the complex alignment involved. 

I would like to draw one interesting in- 
tegrated circuit to your attention. It is a 


Fairchild 20-pin chroma subsystem uA782, 
which performs the following tasks: 

• 3.58MHz oscillator /amplifier. 

• One phase control. 

• Auto phase control detector. 

• Auto colour control. 

• IF gain controls. 

• Chroma IF amplifier. 

• Chroma demodulator. 

• Colour killer. 

About forty outside components are 
necessary to allow it to do its job. 

At the moment. I am fishing around for ICs 
for the vertical and horizontal stages and 
chroma sub-carrier systems. Motorola say they 
could make a complete receiver from ICs 
using a varactor diode in the tuner, but I am 
sceptical. 

By the way, don’t think of anything less 
than a 23-inch tube size, as it won't sell. Lets 
face it. only people with money will want to 
build their own colour receiver and most of 
them will have quality tastes. 

A.J. (Mount Waverley, Vic.) 

Quite independently, A.J. seems to have 
reacted to the situation as we described it in 
May. He started off, keen to get cracking — 
then stopped when he came face to face with 
the problems. Now he’s looking at new 
areas of development which might make 
the proposition more practical from the 
home constructor’s point of view. 

Unfortunately, the very item on which he 
focuses attention is fated to be another let¬ 
down. The uA782 IC is for NTSC, not PAL 
colour. 

A third letter reflects another reaction 
which we fully expected: we are being 
negative and defeatist! 

Dear Sir, 

I am amazed at your negative approach to 
colour television, especially after your most 
successful monochrome debut in 1957. My 
own version is still going strong. 

I fail to see why you cannot introduce a 
colour receiver, one stage each month. You 
have 30 months in which to do it. This would 
spread the cost of construction over a period 
that most of us could cope with. 

Ido wish to build a colour TV and will do so 
whether you shirk the issue or not. 

Cost? Of course I’m concerned but $200 
over the cost of a commercial set is not a lot to 
pay for a lot of experience and satisfaction. 
Anyway, you'd be mad to buy a commercial 
set if they are anything like these transistorised 
monstrosities that are appearing on the market 
at present! 

I could cope with the "it doesn't work " when 
it happens and if it happens. 

I think you are making a mountain out of a 
molehill. I reckon it will be a pushover. Cheer 
up and let 's get on with it. 

Anyway, I’ve never seen a project in your 
magazine that wouldn’t work. Does that make 
you feel any better? 

H.B. (Moulamein, NSW) 

H.B. is a real crusader. If he stopped to 
read and weigh the points raised in the May 
issue, he gives no sign of having done so. He 
seems simply to have reacted to a theme 
and declares that he’s going to do his thing, 
irrespective of EA or anybody else. There 
are going to be other people like H.B. who 
have faith in their own technical resource 
and who are prepared to write off as much 
time and money as is necessary. 

As a matter of fact, there is a member of 
our own staff right now who is in a similar 
position. He has completed a course on 
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A cable in your future 

Over the years, the distribution of 
television to the home by cable has not 
merely survived, but prospered. 
Although ventures such as the London 
pay-TV experiment of a few years ago 
failed to gain approval, and despite the 
Improvements in propagation achieved 
by the broadcasters, the distributor 
companies have more than justified their 
existence. And now the whole subject of 
cable TV seems to be at the start of a 
period of new and exciting growth. 

In Britain, the recent decision by the 
Minister for Posts and Telecom¬ 
munications to grant a licence to 
Greenwich Cablevision to pipe locally 
originated programs to their subscribers 
may well be the start of a new chapter. 
But It is In the United States that one 
finds most of the action — or at least 
most of the noise. 

Recently, the Department of Trade 
and Industry released a report, "'Cable 
Television in the United States," 
compiled by the British Trade 
Development Office in New York. This is 
an excellent review of the situation in 
the States. 

It draws attention to the point which 
has perhaps escaped many people in this 


colour television and is currently getting 
together bits and pieces for a colour set 
from any source that he can locate. 

As a starter, he swapped an unwanted 
monochrome receiver, minus tube, for a 
solid-state tuner and IF system that 
someone else didn’t need. 

He inherited a colour decoder and output 
board from a developmental project in one 
of the local manufacturer’s labs. 

He’s managed to pick up a few bits from 
other sources but there are still a lot of gaps 
to be filled. If he were prepared to settle for 
a hybrid design, some of the parts could be 
obtained locally but he wants to avoid 
valves if possible. 

So he’s currently searching English 
magazines for leads on some of the parts 
which still have to be accounted for. 

Meantime, he’s been winding up in¬ 
ductors with the aid of our laboratory Q- 
meter. 

No doubt, he’ll end up with a workable 
receiver some day in the future, when the 
household budget finally stretches towards 
$200 for the picture tube and shield. 

But like all other such projects, which are 
the result of individual initiative and op¬ 
portunity, it will most likely be unsuited as 
the prototype for a receiver to be con¬ 
structed by Mr Average Reader. 

However, as we said at the outset, the 
subject is still wide open. 

By way of a change, we reproduce part of 
a letter from a reader who exhibits a strong 
aversion to roadside speed measurement 
equipment used by the police. 

Dear Sir, 

A constable told me late last month, that I 
was doing 70mph. This interception was on a 
marked 60mph open highway. 

At the precise moment of detection, my 
corrected speedo showed under 60. Involved 
in this, is the calibration of the speedo for 829 
revs of the tyre to the mile. This does not allow 
for a depression of the rubber under load. 


country — that cable TV need not be 
limited to the distribution of en¬ 
tertainment programs. Indeed, it is the 
possibility of using cable TV networks 
for additional purposes which is 
generating much of the excitement 
across the Atlantic. 

One of the key factors in this Is the 
ruling by the US Federal Com¬ 
munications Commission that systems 
must have two-way capability. This 
makes it feasible to use cable TV net¬ 
works for such things as meter reading 
or fire and burglar alarm systems. 

Beyond this there are prospects of 
fitting up the average American home 
with a simple computer terminal, and 
enabling users to indulge In armchair 
shopping or instantaneous banking. As 
the DTI report suggests, such ideas may 
smack of science fiction, but it would 
certainly be unwise to dismiss them as 
nonsense. And we hope that whatever 
developments occur in the States will be 
paralleled here, so that British 
manufacturers can play a full part In this 
new growth industry. 

"Comment" from our associate 
British journal "Electronics Weekly" 


A CURE FOR 
ELECTRICAL ILLS 


PREVENTS 80% OF 
ALL ELECTRICAL 
FAILURES! 




... the 
"TOOL KIT 
IN-A-CAr 


with the 







Allowing I-inch depression, 60mph would 
really be 55. All speedos are electro-magnetic 
and have a lag in operation. 

The trap is ballistic and takes into account 
the increased acceleration of the front of the 
vehicle on the outer arc of a bend. Always too, 
a component of the acceleration of gravity, 
resolved in the line of sight of the beam, 
enhances the reading, since it is taken just over 
the crest of a hill. If the radar beam integrates, 
and prints out digitally, the echo during the 14 
second it jumps from the grille and number 
plate. 4ft to the windscreen, as the car drops 
over the crest, the lOmph excess is accounted 
for. 

Years ago the radar was discredited by Mr 
Waddy, operated under improper conditions 
and it was then withdrawn. It reappears today 
in a new smock and more despicable leer. As 
above, it doesn't tally with the car speedo, 
upon which the motorist is legally entitled to 
rely. 

N.B. (Singleton, NSW) 

Several years back, we publicised some of 
the limitations of the then current traffic 
speed “radar’’ devices. According to a 
couple of people who should have known, 
the articles in this magazine were largely 
responsible for having the equipment with¬ 
drawn for re-examination. 

However, a lot of research and 
development has gone into the technique 
since then and it has been subjected to a 
great deal more testing. 

Our correspondent N.B. obviously 
believes that he has been the victim of an 
unjust accusation and he has searched 
around for reasons why a road speed which 
might have been as low as 55mph was read 
by a constable as 70mph. 

With all due respect, I find his contentions 
unconvincing but they’re marvellous 
material for lunchtime arguments! As a 
starter, debate the effect on speedometer 
reading of the 1-inch depression where the 
tyre meets the road! ^ 

ELECTRONICS Australia, July, 


and repel* 
P^^tects ail metals- 

NETWT.UB- 


USE IN INDUSTRY 



ELIMINATES MOISTURE 
PROBLEMS-DEPOSITS 
THIN FILM MOISTURE 
BARRIER-PREVENTS 
CORROSION OF METAL 
-LUBRICATES, PENE¬ 
TRATES, CLEANS. 


ON — Air Conditioners, Alarms, Battery Cables, Blowers, 
Bulb Terminals, Bus Bars, Bushings, Cable Lubricant, Cir¬ 
cuit Breakers, Coils, Coin Slots, Conductors, Conduits, 
Contacts, Controls, Elevator Equip., Fans, Filters, Fire 
Alarms, Fixtures, Fuses, Gauges, Generators, Hearing Aids, 
Housings, Ignitions, Instruments, Meters, Microphones, 
Motors, Oscillators, Panel Boards, Parking Meters, Plugs, 
Potentiometers, Receivers, Receptacles, Refrigeration, Re¬ 
lays, Rheostats, Signal Systems, Sockets, Solenoids, Speak¬ 
ers, Switches, Switch Gear, Synchronisers, Telephone 
Equip., Terminal Blocks, Timers, Tooling, Transformers, 
Transmitters, Tubes, Welders, Wet Splices, Wire & Cable. 


available from your Electrical Wholesale Distributor. 

A HIGH QUALITY PRODUCT OF 

CRC CHEMICALS AUSTRALIA PTY. LTD. 
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SUB-FFiACnONAL a -•'v 
HOFtSEPOWER 

Geared 
Motors 


The VPS 100 gear box is designed for applications re¬ 
quiring a compact, powerful drive unit and features a 
die-cast housing, sintered bronze bearings; machine-cut 
steel gears and pinions plus a non-metallic gear in the 
first reduction to keep noise to a minimum. 

These units are designed to provide greater durability 
and are particularly suitable where continuous duty is 
required. All gears are grease lubricated. 

They can be adapted to horizontal or vertical mounting 
and overall dimensions for the VPSlOO motor and gear 
box are 3" x 3" x 3". 

In the standard range, 38 alternative output speeds are 
available, from as low as 0.9 r.p.m. to 368 r.p.m. (Other 
speeds are also available but require special gears.) 
The wide range of ratios available, together with the 
choice of 3 output shaft positions. A, B or C, gives great 
versatility in mounting and speed selection and make 
the VPSlOO adaptable to many applications without 
expensive re-tooling. 

For a unit of such compact dimensions, the torque 
output is considerable and, when powered by a V 2 ' 
shaded pole motor, gives, e.g., 46 lb./In. at 0.9 r.p.m. 

In those cases requiring still higher torque output ana 
continuous operation a 1" shaded pole motor can be 
fitted. Alternatively, for intermittent use higher rated 
y 2 " or 1" motors are available if required. 

In those applications where space is restricted an open 
gear box, type VPSlOl, can be provided, having the 
same general characteristics as type VPSlOO. 




STANDARD BSR GEARED MOTDR VARIATIONS WITH STACK SHADED POU MOTOR. 
VPS100A VPS100B 


IPM 

SUrtin 

0«t9it Skaft 

RPM 

Stvtiat 

Oftiat Skaft 

N«. ImH 

Tir^ 

PtsitiN Alt. 

IkLuA 

TrRM 

PiatiH AIL 

0.9 

46 lb. in. 



27 lb. in. 

A or C 

2.7 

10.5 Ib.'in. 

B ■■ ■ ■ 

3 

llXlbTirT” 

B 

3.7 


B 

4.5 


B 

5 


B 

6 


B 

5.8 

8.5 lb. in. 

A or C 

7 

625 lb. in. 

A or C 

8 

625 lb. in. 

A or C 

10 

5.75 lb. in. 

A or C 

9.5 


B 

15.5 

3.5 lb. in. ■■ 

B 

11 


A or C 

25 


A or C 

13 

425 lb. in. 

B 

30 

2.75 lb. m. 

B 

20 


A or C 

34.5 

30 02 . in. 

A or C 

24 

325 lb. in. 

B 

40 


B 

28 

2.75 lb. in. 

A or C 

56.5 


B 

33 


B 

76 

i4;5'oT.ih. ■ 

B 

47 


B 

90 

14 02 . in. 

A or C 

63 

1.75 lb. in. 

B 

124 


A or C 

74 

1 lb. in. 

A or C 

167 


A or C 

100 


A or C 

270 

3.75 02 . in. 

B 

139 


A or C 

368 

3.5 02 . in. 

B 

223 

6.75 02 . in. 

B 




304 

4.75 02 . in. 

B 





PRICE LIST VPS 100 MOTOR/GEARBOX 


Quantity 

i" Motor 

1” Motor 

li” Motor 

Single Unit 

$10.73 

$12.30 

$14.79 

2-15 Units 

9.66 

11.07 

13.31 

16-50 Units 

9.12 

10.46 

12.57 

51-100 Units 

8.05 

9.23 

11.09 

Over 100 Units 

6.97 

8.00 

9.61 

Prices for other than standard output speeds available 
on application. 

Note: Quantity buys apply only to motors/gearboxes 
with the same specifications. 

Prices apply in Australia only. 





BSR (A’ASIA) PTY LTD 

ANNE STREET SOUTHERN SECTION INDUSTRIAL ESTATE 
ST. MARYS NSW TELEPHONES 623 0375, 623 0376 

NEW ZEALAND GPO BOX 2630 AUCKLAND 
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CIRCUIT & DESIGN IDEAS 

intoresting circuit ideas and design notes selected by the Editor from technical literature, reader contributions 
and staff jottings. As they have not necessarily been tested In our laboratory, responsibility cannot be 
accepted. Contributions to this section are always welcome. 

-—_ J 


Automatic Stop for Labcraft Turntable 


I have a “Labcraft” 605 turntable fitted 
with an “All Balance” arm. For reasons of 
reduced stylus wear, no turntable stop is 
provided. However, this means that if the 
turntable is left running after a record is 
finished, the stylus grinds away on the 
record run-off track, causing probably 
more wear than a mechanical stop would 
cause. 

The accompanying drawings show details 
of a photo-stop which does not load the 


mounted on the relay switches off the 
motor. 

No spurious light must be allowed to 
reach the LDR. A shield system limits the 
light beam to about V 4 in wide. The shield 
system includes a standard pilot lamp 
holder with its bezel filed down, a plastic 
tube and a threaded bush. The plastic tube 
was a clamping screw from a plastic 240V 3- 
pin plug and the bush was from an old 
potentiometer. The whole assembly is fixed 


P.U.REST SWITCH 




PILOT LAMP HOLDER 


PILOT LAMP BEZEL 



■ PLASTIC TUBE 


THREADED BUSH 


MATRIX BOARD ___ 

\ 


- ALUMINIUM BRACKET 


. ALUMINIUM VANE 
(SEE BELOW) 




ALUMINIUM VANE 


<3 

K- 

f 

— r 3/4” 
^ 1 

w 

-- 1-3/4"- J 

-- 3-1 /2"- 



stylus in any way but effectively switches 
off the turntable at the end of the record. 
This system has been installed in my 
turntable and has been working very 
satisfactorily for the past eighteen months 
or so. 

An aluminium vane is fitted to the arm 
axis under the motor board. As the arm 
moves across the record, the vane moves 
with it. The vane is adjusted on the arm axis 
so that when the arm moves across the 
record run-off track, the vane allows a 
beam of light to fall on a light-dependent 
resistor in a relay circuit. A micro-switch 


together with “Araldite” adhesive and 
mounted by using the bush and nut. 

The LDK is mounted on a small strip of 
matrix board screwed to the bottom of the 
aluminium bracket, so that the beam of 
light from the lamp falls on the LDR. The 
aluminium vane must be such as to 
maintain balance of the arm, the centre of 
gravity of the vane being in the plane of the 
arm axis. The relay is a 3000 type, with a 
coil resistance of 1500 ohms. Other 
resistance values may also be suitable. The 
relay is fitted with a 240V micro-switch. The 
rectifier diode is a type 1N3194 but any 


similar type would do the job. 

My LDR has a resistance of about 300 
ohms when the light beam is striking it and 
in excess of IM when the vane cuts off the 
light. Other details are shown in the circuit. 
It will be noticed that the 6.3V lamp is 
operated at 3.2V. This should give an 
extended life to the lamp and it seems to 
have little effect on the overall operation. 
Also, a “Cancel” switch is included, so as to 
disable the auto-stop on those odd occasions 
when a record is to be played with a non¬ 
standard run-off track. (By Mr B. S. Beck, 
Moore Street, Goolwa, SA.) 


Wide Band for Playmaster 131 1C Tuner 


I have found a very satisfactory solution 
to the problem of a small, simple and 
relatively cheap wide band tuner. 

I built the Playmaster 131 IC Tuner and 
then the idea came to me to try a wide band 
ceramic filter. A Murata CFP455C ceramic 
filter was fitted and it has proved to be well 
— worth the outlay. Details as to how it is 
connected into the original are shown in the 
circuit. 

(By Mr P. Barnard, 208 St John Street, 
Launceston, Tasmania 7250.) 
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DRY REED SWITCHES 


MAKE YOUR OWN LIMIT 
SWITCHES, 

POSITION INDICATORS, 
LEVEL CONTROLS, 
SIMPLY, INEXPENSIVELY 


Simple Dry Reed Switches consist 
of a pair of gold diffused reed 
contacts hermetically sealed in a 
glass tube filled with inert gar. 
The contacts can be actuated by 
permanent or electromagnets and 
so form ideal devices for a 
wonderful range of inexpensive 
devices such as burglar alarms, 
limit switches, position indicators, 
r.p.m. counters, night light con¬ 
trols, automatic door bell 
switches, level controls, etc. Reed 
switches have tremendous relia¬ 
bility factors and a working life of 
about 100 times that of micro¬ 
switches; the uses to which they 
can be put is limited only by 
imagination. Made in 

England. Contacts: diffused gold 
latest 1972 production 1” long x 
0.15” up to 250 volts AC 250 MA 
Us.$1.50ea. POST 10c. 

4 for $2 



DIRECT 


Direct English purchase from a 
famous manufacturer. We pur¬ 
chased their entire stock of these 
ABSOLUTELY BRAND NEW in car¬ 
ton 240 volt electric motorised 
pump unit. Usually sell for $25.00. 
Full 3 MONTH GUARANTEE. 
Special Neophrene impeller pump 
for pumping fuel, water, etc. 
Pumps 300-400 g.p.h. To be gravity 
fed and will lift to 8’. Ideal for 
fuel or water transfer, fountains, 
fish ponds, etc. Pump entirely non- 
corrosive. Rush your order now as 
stocks will not last at this price. 
41b 



Beautifully made by 
"MECCANO” England 240 volt 
AC Input smoothed constantly 
variable 0-12 volt D.C. output at 
.6 amps. 0 is off. Double 
insulated tested to 5000 volts. 
Fully protected from damage 
through overload by a thermally 
operated device which re-sets 
itself. Has reversing switch to 
control the direction of running 
of electric mechanisms. Ideal for 
models, battery eliminator 
for tape recorders, transistor 
radius, record players etc. Brand 
new in carton with instructions. 
Us. sold at $18. Guaranteed for 2 
years. 2 lb. 


Electronic SPEED CONTROL 
MADE BY EVEREADY” 
ENGLAND 
FOR ELECTRIC 
DRILLS AND 
POWER TOOLS 


Variable speed selection at the 
turn of a knob, without any loss 
of power. Unit simply plugs into 
the mains cable for any electric 
drill or power tool fitted with a 
series wound, brush type motor of 
up to 720 watts (3 amp) rating. 
Provides continuous speed vari¬ 
ation from lowest working speed 
normally required up to 80% of 
full operating speed; maximum 
operating speed is instantly ob¬ 
tainable at the flick of a switch. 
Fully Insulated, compact con¬ 
struction using high-grade com¬ 
ponents ensures safe, reliable 
operation. Totally enclosed in 
high Impact resisting plastic case 
and supplied with full instruc- 
tions. Guaranteed for one year.2 lb 


240v. Bectrh fhm/k 

W ^ ' 

;10.75 




Exceptionally robust, brush-type, 
series wound motor designed as 
power unit for a quality British 
food mixer. Open frame con- 
^ruction terminates in 1/4 in. 
diameter drive shaft at one and 
die-cast, enclosed gearbox with 
twin shaft output into right 
angled drive shafts at other. 
Tapped windings provide switch 
selection of any of three speeds. 
Switch not supplied. Size overall: 
5 1/2 In. long x 2 1/4 in. diam. 
New; Gives also 3 speeds on main 
Wt. 31b. 



beautifully made originally for 
computers. Two speed with two 
1/2" shafts. Fully ball bearing 
CAPACITATOR START. 1400 
RPM 8t thru gearbox 100 RPM 
cont. duty 40 in. Ibs.torque. size 
12'x 5'.' complete with capacitator 



Australian made of the finest quality, 240 
VOLT 30 WATTS, FULLY GUARAN¬ 
TEED FOR 12 MTHS. (element 3 mths.) 
light, easy to use, vwigh only 1 lb. Holds 
up to 10 ft. of solder in magazine, simple 
trigger action feeds exact amount of 
solder to join. BRAND NEW in carton 
with instructions, ready to work. Rush 
your order as these will nut last. Original 
price $14. 2 |b. 


A beautifully made 240 volt geared 
motor with tremendous torque. Moli- 
bdenum steel gears with approx. 20:1 
reduction, coutinuous duty. 4 threaded 
hole mounting, can operate in any 
position. BRAND NEW in cartons, cost 
S14 to make. Rush this bargain. 500 




MORSE KEYS - $1.35 

Adjustable, beautifully made 
British Army, new. 

Famous ''SINCLAIR" 

1C 12 Amplifier $9.75 

Made in England. 1972 production, 
super Sinclair Audio Amplifier, 12 
watts output. Supply voltage 6-.2 g 
volts D.C. Integrated circuit. 
Weighs loz. 

Printed circuit board to suit $1.75. 


ENGLISH HEAVY DUTY 
TRANSFORMERS 


240 Volt input, 6.3 volt 4 times 
(4 terminals 6.3V. at 8 amps, each 
terminal.) Also gives 25 volts at 8 
amps. Driginally made for radar 
units by Aero Transformers; cost 
$80 to make; weighs 15 lb. size 6” 
X 5" X 5". $13.50. 

24-30 volt 8 amps. English 
selenium rectifiers $7.50. 4 lb. 



Brand new English /24KM/7lffS^ 
240 volt A.C. mains 
operated fans. Makes 
an ideal extractor fan for kitchens, 
caravans and other domestic and light 
industrial purposes. Continuously 
rated, smooth, silent-running induc¬ 
tion motor: balanced 3-bladed. Gi” 
fan. Size 61” dia. x 4” deep. 3||j 
4,000 r.p.m. cont. duty 



Well made hi-speed brush motor, 
reversible rotation for blowing or 
extracting air, cont. duty, has 3” 
dia. 3-bladed plastic fan. Rush an 
unrepeatable bargain. 

12V DC motor separately $1. 

Post free if with another article. 


HEAVY DUTY 
BAHERY CHARGERS 

• Charges 6V and 12V Bat¬ 
teries overnight • High 4* 
amp. charge rate • 12 mths. 
written GUARANTEE. 

Top quality! Top performance! A 
fantastic direct deal from top 
manufacturer. They are usually sold 
at $30.00. Finest quality compon¬ 
ents; steel case. 

Features Silicon diode rectifiers. 
Charges 6V and 12V batteries from 
240V AC mains. Complete with 
fuse, ammeter, long lead with alli¬ 
gator clips for battery terminals 
and long flex with 3-pin plug. 
Units are brand new in carton and 
have passed strict electrical authori¬ 


ties test. 



24-48 VOLT 

Manual or solenoid operated 
FIRST EVER RELEASE. Provides 
dozens of switching selections. A 
must for all electrical hobbyists. 
Limited stock. $1.50. 2\h 




Ratio available 10.5 to 1. Made 
by David Brown, “Radicon” Eng 
land. Very robust construction, has 
two driving shafts at right angles 
and oil filler plug. Unit is drilled 
for 4-bolt fixing, size 4 1/2” x 
4 1/2” X 3 1/2”. 7/16” and 

5/8” dia. x 1 1/4” long shafts 
(cost over $100 to make). Bargain 
100 only. Also ‘Radicon’ gearboxes 
same as above 14.5 to 1 reduction 
$19.50. 91b 


Brand new circuit tester 
with high sensitivity and ruggedly 
built for checking any electric 
apparatus; and truck ignitions, 
motors, shorts, broken leads, etc. 
Measures all voltages to lOOOV AC 
and DC . . . DC current (milli 
amps.) resistance, etc. Complete 
with full instructions and probes. 
Also famous make 20,000 ohm, 
200H model with overload protec¬ 
tion. Extremely sensitive, for use 
in laboratories, etc., and for check¬ 
ing any electrical apparatus; meas¬ 
ures to 2500V, etc.^II.DS 
Post 25c. 


INDUCTION MICROPHONES 
$1.25 

Will pick up sound waves from a 
distance. Has suction cap. long 
cord and plug for tape recorder, 
etc. Sticks to wall or case of tele¬ 
phone for recording speech. 4oz 


Beautifully made for completely 
silent operation with 7 stage 
gearing and overload clutch. 240' 
Volt mains operation cont. duty. 
2 1/2 RPM at final drive through 
removable nylon toothed gear on 
final drive. Brand new. Ideal shop 
.turntables etc. $4.95. 12 oz. 


HALF-PRICE SPECIAL 
HI-FI RECORDING TAPE 


Fantastic purchase of "MYLAR” 
professional recording, tape (the 
best money can buy). Famous 
3-name brand (one we can’t men¬ 
tion due to huge price reduction). 
Silicone lubrication. Suits all tape 
recorders, hi-fi and stereo. Selling 
well under half price. ABSOLUTELY 
BRAND NEW. 

3" X 225’ 65c — 4oz; 5" x 
600’ $1.75 — 6oz: 5’’ LP x 
900’ $2.45 — 8oz; 5i’’ LP 
X 1200’ $2.75 — lOoz.; 7” 
X 1200’ $2.25 — lOoz; 7’’ 
LP X 1800’ $3.95 — lOoz. 

3” Empty Spools .25c; 

5” Empty Spools 35c; 


ECIAL PURCHASE 
5000 to clear 
C120 TAPE 
CASSETTES 


2 for $5 

Top quality Phillips type brand 
new in plastic library box. Us. 
$3.95 ea. special price 2 for $5.6 oz* 


COMPUTER 

BOARDS 

'&Qai(^e>00@i(3) 

Enormous 

purchase 

from 

sss 


famous computer manufacturer. 
Each board comprises a minimum 
4 transistors and up to 6 transis¬ 
tors, plus host of resistors, diodes, 
capacitators, Inductors, etc. Tran¬ 
sistors are NPN & PNP germanium 
type T05 & T018 for R.F. audio, 
hi-speed switching, etc. lOO’s of 
uses. Technical data included with 
each purchase. Size of board 2 1/2” 
X 4”. 4 boards with minimum of 16 
transistors $2, 5oz 

8 Boards with minimum of 32 

transistors $2.75, lOOZ 

16 Boards with minimum of 64 

transistors $4.95, 11b Special 
price for quantity. 32 Boards $7.95. 


Aircraft dimmer switch 

$1.25 EE3 


Also has off pos. for 12V. DC 
handles to 36 watts. New in box. 


PARCEL POST 
RATES 


Up to 

21b. 31b. 

7ib. 111b. 161b. 221b 

Old. 

45c 50c 

55c 65c 75c 85c 


Per lb. 

Minimum 

Charge 

NSW&NT 

TPNGS 

ACT 

8c 

65c 

VIC 

12c 

75c 

SA. WA. 
TAS 

20c 

80c 


PACKET POST FOR ARTICLES UN 
DER lib. ONLY For Ausi. N.2.. 
T.P.N.G.. 24o/., 12c, S8 oz.. 18c. 
9 15oz..24c. 

NOTE Please add to each order EX 
CEPT PACKET POST 25c for packing 
and delivery to P.O 



A slim mike of outstanding 
performance. Sensitivity-78 db. 
200 ohm. imp. 100-12,000 HZ. 
with stand, long lead and plug. 
New 1972 production. Ideal tape 
recorders, amplifiers etc. Mayfair 
brand made by "PIEZO". 

Us. sells at $9. 6 oz. 


WRITE FOR 


LAI ALOCUE 



Money cheerfully REFUNDED 
if not completely satistied. 
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. CIRCUIT & DESIGN IDEAS 


Simple Signalling Device 


2XEM404 A 


2XEM404 B 




This circuit was set up between workshop signal could sometimes be drowned out by 
and kitchen so that a signal could be given the noise of machine tools, the two-way 
toindicate that tea was ready, etc. Since the facility was needed to allow the person in 


the workshop to indicate that he had heard 
the summons. Advantages of the circuit are 
that it requires only two conductors be¬ 
tween stations, needs a power supply at one 
station only and is very inexpensive. 

The diodes are arranged so that normally 
no current flows. When push-button “A” is 
closed, the positive half-cycles from the 
transformer can pass to bell “B” and cause 
it to ring. When push-button “B” is closed, 
the negative half-cycles cause bell “A” to 
ring. 

Power was taken from a low voltage bell 
transformer already in use for the front 
door bell. Figure-of-eight flex was used to 
link the two stations. The diodes used were 
type EM404, although other lA diodes would 
do. With the assistance of parts from the 
junk box, the final cost was little more than 
that of the four diodes. 

(By Mr B. R. Wade, 14 Charleville Road, 
Wagga Wagga, NSW 2650.) 


New Dial Arrangement for Playmaster 123 Tuner 



In August, September and October, 1968, 
Playmaster Program Sources 122 and 123 
were described. The major difference 
between the two was simply a differeht 
mechanical presentation. An outgrowth of 
the Playmaster 123 is a new arrangement of 


the dial mechanism and its relationship to 
the printed board assembly. How this was 
achieved is shown in the two photographs 
above. 

(By Mr V. A. Chadim, 8 Parker Street, 
Curtin, ACT 2605.) 


Economical 455kHz Block Filter 


Thoughts along the lines of producing a 
simple radio receiver, using an integrated 
circuit as the IF amplifier and detector 
system, raised the question as to what 
would be the best way to get IF selectivity. 
A mixer and oscillator would precede the IF 
system as usual and so the logical place to 
fit the circuits giving the IF selectivity 
would be between the output of the mixer 
and the input of the IC. 

Dictated by the high output impedance of 
the mixer and a low input impedance of the 
IC, it seemed logical to use a standard 
transistor type of IF transformer which 
meets these requirements. The desirability 
of getting a high degree of selectivity meant 
that more than just one IF transformer 
would be needed. Two could be placed back- 
to-back. Better still, two transformers 
back-to-back could possibly be coupled 
together with a two-section ceramic filter. 

This seemed to be the answer. Of course, 
the input and output impedances of the 
ceramic filter being low, must be matched 
into the transformers. This could be 
achieved by capacitively tapping across 
each winding. After some dooming on the 
part of the writer, this is the circuit which 
came out of it. 

Preliminary checks indicate that with the 
components as shown, the top of the curve is 
slightly double-humped and the total band 


width at 40dB down is about 8KHz. This is 
adequate for many purposes. However, at 
this stage no claim is made that all values 
are optimum. Indeed, the circuit is wide 
open for further development and no doubt 
the characteristics may be varied to suit 
different needs. 

Some points which come to mind at this 
stage are firstly, that the 68pF capacitor 


MIXER ST45C SFD455B 



could be reduced for even sharper selec¬ 
tivity, or it could be increased up to about 
150pF for a wider band width. Shunting this 
capacitor with a resistor can also change 
the characteristic of the top of the curve. 
The value of the resistor may best be ob¬ 
tained experimentally for the desired 
result. 

(By Ian Pogson, “Electronics 
Australia’’.) 


[ *AEGIS 

COILS 


The Quality's wound in! 



Heavy duty air-CQred honeycomb type 
Inductances for use in loudspeaker 
crossover networks and other applications 
requiring heavy duty low resistance coils. 

Large range of standard values 
from 0.5 mH —16.0 mH. 

Write for details and prices 
DISTRIBUTORS IN ALL STATES 

AEGIS PTY. LTD. 

347 DAREBIN RD., THORNBURY, VIC. 

3071. P.O. BOX 49, THORNBURY. VIC. 

3071 PHONE 49 1017. 49 6792. 
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How do you order electronic equi 
housing at less cost? 

Or create your own exclusive 
console designs 
without tooling costs? 


Simply 
call an 

IBrman! 


*thars IMHOF BEDCO-IMLOK 


He’s got the facts, figures and answers to your 
every housing question. With catalogues, 
instruction booklets and experience in designing 
and producing electronic equipment cases, 
racks, consoles and prototypes. Ask to see the wide range 
of attractively finished panels and discover the production 
economies possible from limitless variations of comer 
connectors and extrusions. 

Want to build an inexpensive prototype? Your IMHOF- 
BEDCO-IMLOK man will show you how to build it cheaply 
with the finished appearance of a production model. No 
elaborate tools are needed. 

You can have IMHOF-BEDCO-IMLOK equipment custom 
built and mass assembled to your exact specifications. Or 
you can produce the finished product yourself. With a 
complete stock of accessories available such as hinges, 
slides, catches, handles, rubber feet, screws, nuts and 
washers. 


Speed, ease and production economy, 
that’s IMHOF-BEDCO-IMLOK equipment 
And it all starts with a call to your “IBI” 
man. 



Industries Pty. Lid. 


43 Bridge Road, Stanmore, N.S.W. 2048. Phone: 51-2826 
30 Cottage Street, Blackburn, Victoria 3130. Phone: 878-3433 
All States coverage 

OLD.: T. H. Martin Pty. Ltd., Curtin Ave., Hamilton Central, Brisbane 4007 
Phone: 68-1121 

S.A.: Warburton Franki Pty. Ltd., 322 Grange Rd., Kidman Park. 56-7633 
W.A.: Warburton Franki (Perth), 173 Hay St., East Perth 6000. 25-7787 
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HOME STUDY COURSE IN ELECTRONICS — 15 


More Basic Concepts 


Basic circuit configurations for active devices — common cathode, emitter, 
source — common plate, collector, drain — common grid, base, gate — 
biasing — thermionic valve biasing — fixed and back bias — cathode or self 
bias — bipolar transistor biasing — simple biasing — divider biasing — 
divider biasing with an emitter resistor — FET biasing — self bias — 
modified bias — power supply decoupling — feedback, positive and negative 
— the effects of feedback. 


In this chapter we will look a little more 
closely at some of the general circuit 
concepts which have been touched upon in 
earlier chapters. This should enable the 
reader to approach unfamiliar electronic 
circuits with greater confidence, and 
provide a more solid foundation for further 
study. 

Let us look first at the various ways in 
which amplifying or “active” circuit 
devices such as the thermionic valve, the 
bipolar transistor and the FET are con¬ 
nected into circuits. 

As we have seen in earlier chapters, 
active devices generally have three main 
terminals where AC signals are concerned: 
the cathode, grid and plate for a valve; the 
emitter, base and collector for a transistor; 
and the source, gate and drain for a FET. It 
may have already become apparent that 



COMMON CATHODE 


the devices are not always connected into 
circuit with these terminals playing exactly 
the same roles with respect to the input and 
output of signals. 

In fact there are three basic ways or 
“configurations” in which each of the active 
devices may be connected into circuit, and 
each configuration tends to make the device 
concerned behave in a different way. 

The three basic circuit configurations 
used for the valve, the bipolar transistor 
and the FET are shown in elementary form 
in the diagrams of figure 1. Note that 
although for simplicity the diagrams show a 
triode valve, an NPN transistor and an N- 
channel FET, virtually the same configura¬ 
tions are used for other devices. 

The three similar configurations shown at 
the top of the figure are those which are 
most commonly used for general-purpose 



COMMON EMITTER 


amplification. Here the cathode, emitter or 
source is used as the terminal of the device 
common to both the input and output cir¬ 
cuits. Hence the terms “common cathode”, 
“common emitter” and “common source”. 

Broadly speaking, when used in these 
configurations the devices give the greatest 
voltage and current gain, and hence the 
highest power gain. However the gain may 
tend to fall away significantly at higher 
signal frequencies, because it is possible for 
some of the output to be fed back to the input 
through the internal grid-plate, base- 
collector or gate-drain capacitance of the 
device, to cause partial cancellation. 
Generally the input resistance of these 
configurations tends to be moderately high, 
and the output resistance also fairly high. 

Look now at the centre three configura¬ 
tions of figure 1. Here the devices are 
connected with their plate, collector or 
drain as the terminal common to the input 
and output circuits (note that the supply 
battery or power supply connected in series 
with these terminals is effectively a short- 
circuit for AC signals). Hence the terms 
“common plate”, “common collector” or 
“common drain”. 

In these configurations the devices still 



COMMON SOURCE 



COMMON PLATE OR 
CATHODE FOLLOWER 


COMMON COLLECTOR OR 
CATHODE FOLLOWER 


COMMON DRAIN OR 
SOURCE FOLLOWER 



COMMON GRID COMMON BASE COMMON GATE 

Figure 1. The three basic configurations in which a valve, bipolar transistor and a FET can be connected into a circuit. 
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LOW COST STRIP CH 


RECORD 


The T02 is a 250 mm (10") strip chart recorder 
using modular construction and "static-of-the-art" 
electronics. The recorder is extremely versatile 
due to its design and the interchangeable plug-in 
input modules. The price of the T02 is kept low 
using advanced production techniques and modular 
construction; there is no compromise on com¬ 
ponents or workmanship. 

FEATURES 

AC SERVO SYSTEM 

— long life stable performance. 

OPTIONAL PLUGINS 

— for maximum versatility. 

Models Available 

*DC & AC mV & V, DC & AC Current 
*temperature (for thermocouple and ther¬ 
mistor) 

*logarithmic *frequency *strain gauge 


FAST RESPONSE 

— FULL SCALE deflect 250 mm in 0.5 sec. 
SOLID STATE 

— 1C amplifier and chart speed control 

FLOATING & GUARDED INPUT 

— large common mode noise rejection 

DIGITAL CHART SPEED 

— 21 different speeds from lOmm/Hour to 
600mm/Minute. 

CHOICE OF PENS 

— use disposable felt pen or readily available 
metal capillary pen. 

ASK for the FREE DATA SHEETS on T02. 


^ WARBURTON FRANKI 


• ADELAIDE 56-7333 • BRISBANE 51-5121 • HOBART 23-1841 

• MELBOURNE 69-0151 • PERTH 25-7787 •SYDNEY 648-1711 

• WELLINGTON N.Z. 687-213 


WF2.18011 
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provide current gain, but in contrast with 
the previous configurations the voltage gain 
is slightly less than one. In other words, 
there is a slight loss, the output signal 
voltage usually being about 0.9 times the 
input. This occurs because in these con¬ 
figurations the output signal is effectively in 
series with the input signal as far as the real 
input terminals of the device are concerned. 
The output signal therefore effectively 
tends to cancel out the input, so that it must 
always be slightly less than the input for the 
device to operate. 

In effect, the output signal from these 
configurations tends to almost duplicate or 
“follow” the input in terms of voltage. For 
this reason the configurations are often 
given the names “cathode follower”, 
“emitter follower” and “source follower”. 

It may seem that because the output 
voltage only “follows” the input, these 
configurations would be of little value. 
However they still provide current am¬ 
plification, so that they can be useful 
wherever it is necessary to feed a signal into 
a low resistance load. Because they also 
tend to exhibit the highest input resistance 
possible with the device used, they are also 
useful in places where a signal must be 
taken from a circuit without significantly 
loading that circuit. 

The last three configurations shown in 
figure 1 are those where the grid, base or 
gate of the device is used as the terminal 
common to both input and output circuits. 
These are naturally known as the “common 
grid”, “common base” and “common 
gate” configurations. 

These configurations again provide 
voltage gain, in fact slightly more than that 
of the first three configurations. This is 
because the input signal is effectively in 
series with the output, and tends to add to it. 
However the current gain is now quite low, 
being approximately unity. In other words, 
the output current is virtually identical with 
the input current. 

The main advantage of these last con¬ 
figurations is that because the grid, base or 
gate is effectively connected to the “cold” 
side of both input and output, it is able to act 
as a shield between the input and output 
terminals. This prevents output energy 
being fed back through the internal 
capacitance of the device, and hence 
enables the device to amplify efficiently at 
high frequencies. 

Unfortunately the configurations also 
tend to give the devices a very low effective 
input resistance, so that they are really only 
suitable for circuits where the input signal 
can be provided from a very low resistance 
source. In general this means that they are 
used mainly for power amplification at 
radio frequencies. 

Having looked at the general ways in 
which active devices may be connected into 
circuits, let us now briefly consider the 
subject of biasing. As you have no doubt 
gathered from earlier chapters, a valve or 
FET must be provided with a suitable direct 
voltage between its grid and cathode or gate 
and source, in order to establish the correct 
operating current and conditions for am¬ 
plification. Similarly a bipolar transistor 
must be provided with the appropriate 
direct base-emitter current. The circuit 
components or network used to provide this 
voltage or current is known as the 
“biasing” circuit. 

In order to bias a thermionic valve 
correctly, its grid must be made negative 


with respect to the cathode. With early 
battery-operated equipment, this negative 
bias was provided by means of a sipall 
auxiliary battery called the “C-battery”. 
However when equipment began to be 
operated from the mains, it naturally 
became desirable to derive the necessary 
bias voltage from the power supply used to 
produce the heater and high tension 
voltages. 

One way of producing the required 
negative voltage is to have a separate 
winding on the power transformer, with a 
rectifier valve or semiconductor diode 
together with a filter circuit. This was oc¬ 
casionally done, but it tended to be rather 
costly, and designers understandably 
sought to achieve the same results in a 
simpler way. 


positive with respect to chassis. 

By connecting the grid to chassis via a 
high valve resistor Rg, this voltage is ef¬ 
fectively used to provide grid bias. It does 
not really matter that the grid is at 
“ground” or zero voltage, while the cathode 
is positive; as far as the valve is concerned, 
the voltage drop set up across Rc is ef¬ 
fectively connected between cathode and 
grid, with the grid negative with respect to 
the cathode. 

This method is known as “cathode bias” 
or “sefl-bias”, and Rc is usually referred to 
as the cathode bias resistor. In designing 
the stage, the value of Rc is chosen so that it 
will produce the right value of bias voltage 
when the valve is drawing the desired 
amount of plate current (and screen grid 
current, in the case of a tetrode or pentode). 



+HT 



Figure 2. Producing the bias to make the grid of a valve negative with respect to the 
cathode. 


One of the methods which they developed 
is shown in figure 2(a). Here a resistor Rb 
was connected in series with the negative 
output of the basic transformer-rectifier 
circuit used for the high tension plate 
supply. In this position all of the current 
flowing from the rectifier circuit through 
the cathode-plate circuits and other wiring 
connected to the high tension supply must 
ultimately flow back through the resistor, 
and in doing do the current sets up a voltage 
drop across it. This voltage drop has the 
polarity shown, i.e., the top of the resistor 
becomes negative with respect to chassis. 

The voltage produced across the resistor 
tends to vary due to variations in the plate 
current of the various valves, and it also 
tends to have a certain amount of 
superimposed AC ripple. However by using 
a suitable filter circuit such as the series 
resistor-shunt capacitor type shown, it 
could be smoothed and used for grid 
biasing. 

This type of biasing was known as “back 
bias”, for fairly obvious reasons, and the 
resistor Rb was known as the back bias 
resistor. 

Note that the negative voltage produced 
across the back bias resistor is really part 
of the output of the high tension rectifier 
circuit. In other words, back biasing 
produced a small negative voltage at the 
expense of a corresponding drop in the 
effective HT voltage available for the valve 
plates. 

Another method used for valve biasing is 
shown in figure 2(b). Here each valve is 
used to generate its own bias, by means of a 
small resistor Rc connected between the 
cathode and chassis. The valve’s own plate 
current flowing through the resistor sets up 
a voltage drop as shown, with the cathode 


Note that just as with back biasing, 
cathode biasing effectively provides the 
grid bias for the valve at the expense of 
plate-cathode voltage. However in this case 
each biasing circuit affects only the plate- 
cathode voltage supplied to its own stage. 

A capacitor is normally connected across 
the cathode bias resistor, as indicated in 
figure 2(b). This is to ensure that the 
cathode is still connected to the chassis or 
“common” side of the circuit as far as AC 
signals are concerned. If this is not done, a 
varying AC voltage drop is also produced 
across Rc, which effectively tends to cancel 
out the input AC signals as far as the valve 
is concerned. The gain of the stage as an 
amplifier is accordingly much lower than if 
the resistor is shunted or “bypassed” with a 
capacitor. 

Cathode biasing is generally the method 
used in modern valve circuitry, as it is 
usually more convenient. However back 
biasing and other forms of fixed biasing are 
still occasionally used. 

With bipolar transistors, biasing in¬ 
volves feeding a small current through the 
base-emitter junction in the forward 
direction. This can be done in a variety of 
ways, one of which is to use a small 
separate battery or supply as shown in the 
diagrams of figure 1. However this is often 
not very convenient, so that as with valves 
the designer generally tries to provide the 
bias from the same source used to supply 
the collector-emitter voltage. 

Happily the collector-emitter supply 
voltage is of the correct polarity to supply 
forward bias current for the base, and no 
special arrangements need to be made. 
Thus in the simplest case, bias can be 
provided simply by connecting a suitable 
high value resistor between the base and the 
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collector supply, as shown by Rb in figure 
3(a). 

While simple, this method of biasing has 
two distinct disadvantages. The first arises 
because there is considerable variation in 
current gain among transistors, even for 
those of a given type. This means that the 
fixed base current produced by a simple 
series resistor tends to overbias some 
devices, and under bias others. The second 
problem is that the high resistance in series 
between the transistor base and the rest of 
the external circuit (particularly the 
emitter) tends to make the transistor’s 
behaviour very dependent upon tem¬ 
perature. This is because the temperature- 
dependent collector-base leakage current is 
able to significantly affect the biasing. 

For this reason it is generally preferable 
to supply the base with current via a 
resistive voltage divider connected across 
the collector-emitter circuit, as shown in 
figure 3(b). The lower resistance source of 
current provided by the voltage divider 
tends to make the bias current adjust itself 
to suit the requirements of transistors 
having different currents gains, and also 
tends to stabilise the transistor behaviour 
against temperature changes. 

Even better results may be obtained by 
adding a small resistor in series with the 
emitter, as shown in figure 3(c). The 
voltage divider must be altered when this is 
done, as the voltage drop across the emitter 
resistor due to the collector-emitter current 
tends to oppose the forward bias on the 
base. Resistors R1 and R2 must therefore be 
adjusted to increase the effective base 
supply voltage. 

Because the voltage drop across the 
emitter resistor is directly proportional to 
the collector-emitter current, the effect of 
the resistor is to adjust the bias 
automatically to suit the requirements of 
transistors with different gains. With a high 
gain transistor, the increased voltage drop 
across Re tends to reduce the bias to a 
suitably small value, while with a low gain 
transistor the low voltage drop tends to 
increase the bias to the higher value needed 
for correct operation. In the same way, the 
effect of the resistor is to give improved 
stabilisation against temperature changes. 

As before, the emitter resistor is normally 
bypassed with a high value capacitor to 
ensure that the emitter is effectively con¬ 
nected to the chassis for AC signals. If this 
is not done the gain of the stage as an am¬ 
plifier is significantly reduced due to partial 
cancellation of the input, as with the valve 
circuit of figure 2(b). 

Like the grid of a thermionic valve, the 
gate of a FET must normally be reverse- 
biased with respect to the source, for 
correct operation. As before, this reverse 
bias voltage may be provided by a separate 
battery or supply; it could even be provided 
using a back-bias scheme like that shown in 
figure 2(a). However these methods are not 
very convenient, and are in fact rarely 
used. 

The method most generally used is self 
bias, as shown in figure 4(a). This works in 
exactly the same way as the cathode bias 
scheme of figure 2(b), but in this case the 
voltage drop set up across the series source 
resistor Rs is due to the flow of drain-source 
current. As before the resistor is bypassed 
to ensure that the source is tied to the 
chassis common as far as AC signals are 
concerned. 

Even more so than with bipolar trans- 
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Conmisseur 

"the best of British" 


SAU2 PICKUP ARM 



UNDER $30 


If you want '"no compromise" performance, fit the SAU2 
pickup arm, which incorporates a number of exclusive 
features! Gimbals set at 45°7 45° enable the natural force 
of gravity to be harnessed to advantage. By adding a small 
arm to the Inner gimbal ring, an outward bias Is achieved 
with a minimum of moving parts. The bias compensator 
corrects the skating effect of Inward pull due to the offset 
of the pickup head and the friction between stylus and 
record. Without bias there Is an unequal pressure on each 
wall of the groove, resulting in distortion particularly when a 
stereo record Is played. A sliding weight on the arm enables 
the amount of bias to be easily adjusted. This unique bias 
system results In a frictionless assembly, a characteristic 
rarely found in other pickup arms. 

The SAU2 Is fitted with lift / lowering device, damped for 
slow lowering action. Lightweight shell with self-cleaning 
contacts provided with each arm. Single hole fixing method. 

Hear the SAU2 at these specialist Interdyn agents, either as 
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reviews, available on request. 
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(a) SIMPLE BIAS 



(b) VOLTAGE DIVIDER BIAS 



(c) VOLTAGE DIVIDER WITH 
EMITTER RESISTOR 


Figure 3. Biasing a bipolar transistor with a small forward base-emitter current. 


istors, the gain of FETs tends to vary quite 
significantly among those of nominally the 
same type. Because of this it is sometimes 
necessary to increase the value of the series 
source resistor Rs beyond the value 
required for the correct bias voltage, in 
order to increase the ability of the bias 
circuit to adjust itself automatically for 
different devices. When this is done a for¬ 
ward bias voltage must be applied to the 
gate to restore the bias to its correct value. 
This is done by using a voltage divider 
across the drain-source supply, as shown in 
figure 4(b). 

Although the output load resistors and 
biasing resistors in figures 2(b), 3 and 4 are 
simply showm as connecting to a common 
power supply, there are two points which 
should be explained about these con¬ 
nections. 

As you can see from the diagrams of 
figure 1, the power supply used to provide 
the plate-cathode, collector-emitter or 
drain-source voltage actually completes the 


large signals, like output stages, but it can 
seriously upset the operation of devices 
dealing with very small signals. Thus the 
supply voltage fed to such stages must 
generally be given additional filtering. 

The usual way in which these two basic 
power supply requirements are met is 
shown in figure 5. A large capacitor (Cl) is 
connected across the main output of the 
power supply circuit. This is known as the 
“reservoir” capacitor, and besides serving 
to smooth out some of the AC ripple 
superimposed on the DC output of the 
supply, its purpose is also to serve as an 
effective short-circuit between the active 
supply line and the chassis common. 

Because the value of Cl can never be 
made large enough either to reduce the 
ripple to zero, or to provide a completely 
effective short-circuit for AC signals, the 
voltage across Cl is used only to supply the 
devices in the circuit which deal with large 
signals. The other stages are fed through so- 
called “decoupling” circuits, which usually 


usually given the name “feedback”. As the 
name itself suggests, this is basically 
nothing more than the technique of feeding 
back part of the output signal of a circuit to 
its input. 

It is very important to distinguish bet¬ 
ween two different forms of feedback — 
positive feedback and negative feedback. 
Positive feedback occurs when the signal 
fed back from the output of a circuit has the 
same effective polarity as the input signal, 
so that it reinforces the input. Negative 
feedback occurs when the signal fed back 
from the output has the opposite effective 
polarity to the input, so that it opposes and 
tends to cancel the input. 

Broadly speaking, positive and negative 
feedback tend to have opposite effects on 
the behaviour of a circuit. 

Positive feedback tends to increase the 
gain or amplification, but also tends to 
cause instability and oscillation. In fact an 
oscillator may be considered as an am¬ 
plifier with sufficient positive feedback to 
provide all of the input signal required. An 
example of positive feedback may be seen 
by turning back to figures 6 and 7 of chapter 
9. 

Other effects of positive feedback are that 
it tends to exaggerate any distortion, 
nonlinerarity or changes in gain at different 
frequencies. 

In contrast with positive feedback, 
negative feedback tends to reduce the ef¬ 
fective gain of a circuit. However it also 
tends to stabilise the gain, making it less 
dependent upon variations in the behaviour 
of the active devices in the circuit. Negative 
feedback also fends to reduce distortion, 
improve linearity, and smooth out any 
changes in gain at different frequencies. 


+ 




TO STAGES DEALING 
WITH LARGE SIGNALS 


POWER 

SUPPLY 




TO STAGES DEALING 
WITH SMALL SIGNALS 


Figure 5. A power supply should present an effective AC short- 
circuit and include sufficient decoupling to prevent interaction 
between stages in a circuit. It should also minimise AC ripple, 


Figure 4. Biasing the gate of a FET negative with respect to the 
source. 


output circuit of each device. Because of 
this, it is generally essential that the supply 
represents an effective short-circuit as far 
as AC signals are concerned. 

This is particularly true in the common 
situation where a number of devices are fed 
from a common power supply. If the supply 
does not represent an effective short-circuit 
for AC signals, the supply voltage for each 
device tends to vary with the current drawn 
by the others, so that the signals from the 
various stages tend to become jumbled 
together. 

The second point to realise about the 
power supply circuitry is that with equip¬ 
ment operating from the AC mains, there is 
generally a significant amount of AC ripple 
superimposed on the DC output voltage of 
the power supply. Generally this ripple is 
not sufficient to disturb the operation of 
devices in parts of the circuit dealing with 


consist of series resistor and shunt 
capacitor combinations such as that 
represented by R and C2 in figure 5. In some 
cases a number of such decoupling circuits 
may be used, one after the other, to feed 
devices dealing with smaller and smaller 
signals. 

The series resistance-parallel capacitor 
arrangement of the decoupling circuits acts 
to provide further filtering of the supply 
voltage, reducing the AC ripple. In addition 
it acts to ensure that the signals from the 
devices dealing with large signals do not 
find their way into those dealing with small 
signals. The shunt capacitors effectively 
provide “individualised” AC short-circuits 
across the supply fed to the devices hand¬ 
ling small signals, while the series re¬ 
sistors give additional isolation. 

The last general circuit concept which we 
should look at in this chapter is that which is 


Similarly it tends to extend the range of 
frequencies over which the circuit will 
operate — ie, broaden the “frequency 
response”. 

An example of negative feedback is the 
effect on AC signals when the bypass 
capacitor is not connected across the 
cathode bias resistor of figure 2(a) in this 
chapter. Similarly the effect when the 
bypass capacitor is omitted from across Re 
in figure 3(c), and that across Rs in figure 4. 

Note that in the same examples, the 
worthwhile effect which the resistors have 
on biasing stability is due to the fact that 
they actually produce negative DC feed¬ 
back. Negative DC feedback is quite often 
used in semiconductor circuits to improve 
the biasing stability. 

Positive and negative feedback also have 
various effects on the input and output 
resistances of a circuit, but this is a little 
beyond the scope of our present study 
course. The main points to remember are 
those in the foregoing. 
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Photographer’s 
test meter 

by ROSS TESTER 

This little project, which we have dubbed a Photographer’s Test Meter, is 
suitable for a number of tests which a photographer may wish to make in 
the field. In addition, it may find use in other than photographic situations. 


Elementary 

Electronics 



The finished meter. A suitable meter scale 
(see facing page) should be available from 
the meter supplier at no extra charge. 



This underside view shows the placement 
of at! major components. Note the 
protection diodes directly across the meter 
terminals. Enclosed in the PVC spaghetti is 
the Ik resistor. 


Basically, it is a multi-range voltmeter 
plus low resistance ohmmeter. It will check 
the condition of both AA and D size cells, by 
correctly loading them while they are 
connected across the voltmeter. It also has 
a 1.5 and 22.5 volt range on which there is no 
load. Therefore, other batteries can be 
tested, including the 22.5 volt types com¬ 
monly used in flashguns. 

The low-resistance ohmmeter is a very 
handy and worthwhile addition. Besides 
testing connections, leads, contacts etc, it 
will tell you whether or not a flashbulb is OK 
I without actually firing it. This test passes 
enough current along the filament to tell 
you whether or not it is intact, without 
supplying enough current to heat (and 
therefore fire) it. The “red / blue” dot test 
included in flashbulbs is handy to tell you if 
the oxygen has escaped from the envelope, 
but will not give any indication of the state 
of the filament. 

This meter is robust enough to be dropped 
into a photographer’s carry bag, and taken 
out into the field for on-the-spot 
measurements. As well as this, it can be 
used around the home for checking the state 
of batteries in such things as transistor 
radios, tape recorders, etc. Besides, it will 
give the builder the opportunity to make a 
^eap test meter, and give valuable 
practical and theoretical knowledge in the 
operation of meter shunts and multipliers. 

We must admit that the original idea is 
not our own. It first came to us from an 
overseas magazine, “Radio-Electronics”. 
The idea appealed to us, so we simplified 
the circuit, and then added a few 
refinements of our own. The result: a handy 
little meter which will fit into any gadget 
bag. 

Besides the practical tuition given by the 
construction of this project, it will help if the 
reader understands why he is putting the 
parts where he is. So we thought it best to 
explain how the meter works. 

The basic moving coil meter may be used 
as a voltage measuring device (voltmeter), 
as a current measuring device (ammeter), 
or as a resistance measuring meter, or 
ohmmeter. 

By the use of so-called shunts we can 
convert the basic movement of such a meter 
into an ammeter which will measure many 
times its marked value. As an example, we 
need only take a multimeter. Most modern 
multimeters have a basic movement of 
50uA FSD. In other words, it takes 50 
microamperes of current to move the 


pointer over to its full scale deflection. But 
most multimeters will measure at least 500 
milliamps — some go as high as 10 amps or 
more. 

This is possible because the coil of wire in 
the meter has a fixed amount of resistance. 

In our case, it was 100 ohms. Also, there is 
another 100 ohms in series — the reason for 
which we will explain a little later. This 
makes 200 ohms of resistance in the actual 
path of the current through the meter. 

If we put some resistance across the 200 
ohms, the current will split up in the inverse 
ratio of the two resistances. 

For example if we put 200 ohms across it, 
the ratio will be 1:1 and the meter will read 
half scale when 1mA flows in the circuit. It 
is this principle which is used on the ohm¬ 
meter range of our test meter. 

However instead of reading current from 
an external source through an internal load, 
the ohmmeter does the opposite. It ef¬ 
fectively indicates the current drawn from 
an internal source by an external load. 
Instead of amps or milliamps, the scale is 
calibrated in ohms. 

What we are doing is supplying a current 
which will make the meter read FSD 
(1mA). This is set by the Ik pot when the 
meter is unloaded. Then, we load the meter 
by putting across it the unknown flash lamp, 
cable or cord. Depending on the resistance 
of the load, the current will split in the in¬ 
verse ratio of the meter and load and reduce j 
the meter deflection by a certain amount. If i 
the load is shorted, virtually all the current ^ 
will flow through it and the meter reading 
will drop to zero. 

To use the meter as a voltmeter, we use 
what are called “multipliers”. These are 
resistors placed in series with the meter. If 
we wish to measure 10 volts with a meter of 
1mA FSD, all we need do is ensure that the 
resistor is the right value to allow a current 
of 1mA to flow from a lOV supply. Ohm’s 
law will give us this resistance: R=E /1 or 
10/ .001. Therefore, the correct resistor in 
this case is 10k. If the supply drops to 5 volts 
with a 10k multiplier, the meter will read 
half scale, and so on. 

We used a 0-lmA meter for two reasons — 
the first is that they are cheap and easy to 
come by, especially from ex-disposals 
sources. It may be that many readers 
already have a meter of this type lying 
around which could be pressed into service. 

The second reason is that, by simple 
association, the multipliers for a 1mA meter 
are very easy to remember. Using Ohm’s 
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law enables us to work out these values for 
any meter, but we do not need to do this for 
a 1mA meter if we remember that the 
correct multiplier will be the full scale 
voltage times 1000 ohms. Therefore, to turn 
a 1mA meter into a 1.5V FSD meter the 
multiplier is 1.5k. Similarly, for a 300 volt 
meter, we would need 300k — and so on. 

The resistors in this project should have a 
5% tolerance. The main reason for this is 
that any wider than this would introduce an 
unacceptable amount on innaccuracy to the 
meter. Most 5 % resistors manufactured 
these days have a much closer tolerance 
than 5%. It is rare to find one much worse 
than two or three percent at the most. On 
the 22.5V range, a 5% resistor would allow a 
maximum voltage spread of 21 to 23 volts — 
this is quite accurate enough. However, a 
10% would allow a range of 19.8 to 24.2 volts 
— which is a little too much. 

If the required FSD voltage is not 
equivalent to a preferred value resistor, it is 
quite acceptable to use the nearest 5% type. 
Remember, however, that for low values 
the meter resistance must be taken into 
account. In other words, a six volt meter 
should have a 6k resistor, but the nearest 
5% value is 6.2k. However, there is already 
200 ohms on the circuit, so a 5.6k resistor 
would be better. The multiplier is then ef¬ 
fectively 5800 ohms — which is close enough 
to 6k. Use of a 6.2k would have resulted in a 
nominal resistance of 6400 ohms — which is 
a little too high. 

You may have noticed that there are 
three 1.5V positions on our test meter. The 
reason for these is simple. There are a 
number of different sizes of 1.5V cells, 
ranging from the small “penlight” 
(Eveready 1015 or similar) up to large 
telephone batteries (Eveready No 6). Eadi 
battery is able to supply a different amount 
of current, and its ability to supply the 
current is a good indication of its state. 

To check these batteries properly, it is 
necessary to load them by the correct 
amount in order to see how they will behave 
when in use. A discharged battery may give 
its full 1.5V unloaded, but on even a light 
load may drop to less than half this figure. 

We have selected two very commonly 
used batteries, the “penlight” or AA, 
(Eveready 1015 or sim) and the type used in 
torches, tape recorders, etc, known as “D” 
size (Eveready 1050 or sim). 

Battery manufacturers recommend a 
certain drain for their batteries for testing, 
and it is this recommendation which we 
have based our load resistors on. For 
example, size A A batteries require 25mA 
drain, C size 80mA and D size 150mA. Our 
load resistors are 10 ohms for the D size and 
56 ohms for the A A size. If readers wish to 
add a third loaded position for the C size 
batteries, an 18 ohm resistor should be used 
for this position. 

There are many other small batteries 
which we may want to test from time to 
time. These include other types of 1.5V 
cells, and others such as the 1.2V NiCd 
batteries commonly used in photoflashes. 

In order to be able to do this, we have 
provided a third 1.5V position, which we 
have deliberately left unloaded. The in¬ 
tention here is to use this position to 
measure the batteries when they are ac¬ 
tually in use. The voltage read should be a 
good indication of the expected battery life. 

The other voltage position, 22.5V, may be 
omitted if desired. It may be that the reader 



You will need 
these parts 


Resistors; (1 / 2W,5yo} 

1 X 10 ohms 

1 X 56 ohms 

2 X 100 ohms 
1 X Ik 

1 X 1,2k 
1 X 22k 

1 X Ik linear fyotentiometer 
Miscellaneous 

1x2 pole, 6 position switch 
1X plastic box, 2-11 / 16in x 4- 
7/din X 1%in (68 x 129mm x 
41mm) 

1 0-lmA meter, 100 ohms 

2 X BA1(X) diodes or similar 
1 X "Terry"' too! dip, size 8 

1 X 1.5V "AA" size battery 

2 X banana sockets (red and 
black) 

2 X banana plugs (red and 
black) 

2 X alligator dips (red and 
black) 

1 / 2 yd light duty polarised 
figure 8 flex 

2 X knobs to suit 

1 X front pane! label 
1 X meter scale 
Hookup wire, spaghetti, 
solder, etc. 


22-5V 

•OHMS 


SET OHMS 


Note: Resistor wattage ratings and 
capacitor voltage ratings are those 
used for our prototype. Components 
with higher ratings may generally be 
used providing they are physically 
compatible. Components with lower 
ratings may also be used in some 
cases, providing the ratings are not 
exceeded. 

RIGHT: The meter scale and panel 
layout, reproduced actual size. The 
meter scale should be available from 
the meter manufacturers, and the 
pane! may be marketed by other 
advertisers. Alternatively, we can 
supply a bromide print of the panel, 
through the Information Service for 
$ 1.00 


AOO 200 
OHMS 


CHOOSE WE BEST-IT COSTS NO MORE 



0. T. LEMPRIIRE & CO. LIMITED. Htod Office; 27.41 Bewdee Street, Alexaadrio, N.S.W. 
end at Melbewrae . Britbeet . Adelaide . Perth 
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London 

Cartridge 


with Positive Scanning 



The new Decca London cartridge incorporates the “Positive 
Scanning” system which has been a major feature in the suc¬ 
cess of the ffss range, and which is now recognised world-wide 
to be essential for top quality reproduction. IN ADDITION it 
offers these advantages over previous models: 

NEW MAGNETIC CIRCUIT for 

* reduction of hum by as much as 15 dBs 

* increased output ( 71/2 mVs for 5 cms) 

* reduction of stray magnetic field enabling steel turntables to 
be used 

* reduction of physical mass —down from 14 grams to 4 grams. 

‘SUPER COOLED’ ARMATURE for greater stability. 

Recommended retail price $59.75. For details, phone or post 
coupon below to the sole Australian distributor: 

BRITISH MERCHANDISING PTY. LTD. 

49-51 York St., Sydney 2000. Telephone 29-1571 

Please send, free and post free, details of the Decca London cartridge. 

Name. 

Address. 

.Postcode. 


would have more call for a six volt test than 
a 22.5V. In this case, simply change the 22k 
resistor to a 5.6k unit. It may be loaded or 
unloaded as desired. The correct test 
current for a six volt lantern battery 
(Eveready 509 or similar) is 250mA. This 
requires a load resistor of 24 ohms, 2W. A 27 
ohm will give a test current of 220mA so this 
should be acceptable in most cir¬ 
cumstances. 

To test, say, the voltage across the bat¬ 
tery and / or the storage capacitor, of an 
electronic photoflash, two of the ranges can 
be changed. Most photoflashes have a 
battery around 6 — 8 volts. A 10k resistor 
could be substituted for one of the 1.5k. This 
would turn the range into a voltmeter with 
an FSD of lOV. 

Similarly, a 500k multiplier could replace 
the 22k. This would make the voltmeter 
have an FSD of 500 volts. Most electronic 
flashes have an HT rail of between 400 and 
500 volts — 450 is a very common figure. If 
the voltage is higher than 500, the resistor to 
suit should be used. 

One point to keep in mind while 
measuring the HT of an ek'ctronic flash — 
the internal impedance of the dump 
capacitor is very low — which means that it 
is capable of delivering a lethal shock if 
touched. Treat these capacitors with due 
respect. 

On the circuit diagram, we have shown a 
dotted line between the S2a “OFF” position 
and the negative side of the meter. This is 
an option which may be included if the 
reader so desires. Its purpose is to provide 
some useful electrical damping of the meter 
when it is being carried around. 

The meter movement acts as a generator 
of EMF when it is shaken or vibrated. (It is, 
after all, a coil of wire free to move in a 
magnetic field.) When this EMF is loaded 
by connecting a short circuit or low 
resistance across it, the current that flows 
helps to stop the meter movement from 
moving. If you have ever tried to turn the 
shaft of any generator (such as a bicycle 
generator) with the output terminals 
shorted together, you will know just how 
much harder it is than when it the terminals 
are open circuited. Exactly the same 
principle is involved with the meter. 

As this meter is likely to be used by many 
whose interest is primarily photographic, 
rather than electronic, we thought it might 
be wise to incorporate some sort of overload 
protection. We did this by including a 1(X) 
ohm resistor in series with the meter, and 
placing two BAlOO diodes across it, as 
shown on the circuit diagram. This quite 
adequately protects the movement from all 
'but the severest overloads. 

The 100 ohm resistor prevents too high a 
current from flowing through the diodes. If 
the voltage across the meter movement 
rises to exceed the turn-on voltage of the 
BAlOO diodes (in either direction) one of 
them will turn on and safely shunt the 
current past the meter. In normal use, the 
leakage current of the diodes does not upset 
our calculations at all, as it is insignificant 
compared to the current which flows 
through the meter. 

Including this protection does increase 
the total effective meter resistance to 200 
ohms, as noted earlier, and this affects the 
lowest voltage ranges. This explains why 
we have shown a 1.3k multiplier for the 1.5V 
ranges. With the meter resistance of 200 
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To assist our many younger readers — and, perhaps some of our not-so young- 
readers — we are planning to make the Handy Hints section of Elementary 
Electronics a regular feature. If you have some ideas or hints, such as those 
below, send them to us and we will consider them for possible publication. 


Anything which we do use will be paid for, 
so it is well worth your while to send them 
in. We will publish the best one or two each 
month. Note that we are not looking for 
standard workshop practices, but off-beat 
or time-saving methods which may assist 
other readers. 

Send your ideas to: Handy Hints, Elec¬ 
tronics Australia, Box 2728, GPO Sydney, 
2001. We will acknowledge all letters. 

Twisting wires - the easy way 

When was the last time you spent a long 
time trying to twist together two or more 
wires so that they looked even all along? It 
is not the easiest thing to do, but if you use 
this handy hint you will be able to do this 
quickly and simply. This method is not 
widely known outside trade circles, so we 
thought it might be a good idea to pass it on 
to our readers who may not otherwise get to 
hear about it. 

All you need do is fasten the required 
number of wires into a bench vyce (or get 
someone to hold them tightly with a pair of 
pliers), pull them reasonably tight and cut 
them all to the same length. Then fasten the 
free ends into the chuck of a hand drill and 
tighten it. Turn the handle of the drill, and 
the wires will begin to twist. Keep winding 
until you have reached the point where the 


wires begin to kink. 

Loosen the chuck so that the wires are 
freed. Then draw the wires through your 
fingers, holding them fairly tightly. 'Hiis 
will remove the kinks. Finally, wrap a few 
turns of insulation around each end to 
prevent the wires unravelling. The result — 
professional looking lead! 

A "third hand” for soldering 

Constructors who have trouble soldering 
leads to small components often wish they 
had a third hand. Unfortunately, nature 
endowed us with only two, so we have to 
make the best of what we have. However, it 
can be a very frustrating experience to have 
a plug or other small part sliding away from 
the iron and rolling about in a most unco¬ 
operative manner during this type of 
operation. 

Most experienced constructors have their 
own pet ideas on this subject, but here is an 
idea which works well, and is easy to put 
into effect. All you need is a pair of pliers 
and a reasonably stout elastic band. Loop 
the elastic band around the handle of the 
pliers as many times as necessary to keep 
the jaws firmly closed. Then you can slip 
the component to be soldered between the 
jaws, where it will stay while you complete 
the soldering. (A.T., Campbelltown, NSW.) 


ohms, the total resistance with a 1.5k 
multiplier would come to 1700 ohms — an 
error of about 9%. 

On the 22.5V range, it makes very little 
difference. If anything, it merely brings the 
pointer closer to being on the scale than it 
would otherwise have been. 

We had thought of putting the tester in a 
small metal box, but for various reasons 
decided against this. We eventually settled 
on a small off-white plastic box, which is 
distributed by Watkin Wynne Pty Ltd. All of 
the components fit nicely into the box. The 
switch we used is a “Jabel” type also 
distributed by Watkin Wynne. 

The meter was obtained from University 

1.2k lOOA 

-WA-Wv— 

OFF 

9 q1.5VNOLOAD 
T ^ 1.5V. 150mA 

° Sla^ 1.5V. 2 5mA 


Graham Instruments Pty Ltd. Other 
manufacturers should have similar meters 
available. In most cases they should also be 
able to supply the correct scale, made to our 
specifications, at no extra charge. 

The only other major components in the 
unit are the Ik potentiometer (a standard 
line), the two banana sockets and the 
battery and holder. Incidentally, readers 
should obtain the meter, box and switch 
from their normal parts suppliers, and 
should not apply to the companies men¬ 
tioned, who are wholesalers. 

(Continued on Page 125) 
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PUAN 

YOUR 

FUTURE 


CHOOSE a career in the field of 
ELECTRONICS* — the Nation’s most 
progressive and fastest expanding 
industry. 

Advancement in this modern 
science demands technical 
ability, a sound knowledge of 
basic principles and applica¬ 
tions. 

YOU can master the subject by 
training at the MARCONI SCHOOL 
and be ready to grasp the oppor¬ 
tunities that occur in the three 
fundamental branches of Radio¬ 
technology. 


KNOW 

WHERE 

YOU'RE 

GOING 

A = APPLIED SERVICING 

Comprehensive training in the main¬ 
tenance and repair of radio and 
television receivers offers substan¬ 
tial rewards to competent techni¬ 
cians. Marconi School training covers 
all aspects of radio and television 
receiver circuit applications, prac¬ 
tical exercises in fault finding and 
alignment procedures. 

B = BROADCASTING 
A thorqugh and practical grounding 
is available to students in broad¬ 
casting transmitter performance 
standards and maintenance tech¬ 
niques, with individual instruction 
in station operation and studio con¬ 
trol and testing. 

C = COMMUNICATIONS 
Cqmbines all the foregoing, together 
with radio aids to navigation, mobile 
telephony, marine service applica¬ 
tion and international wireless tele¬ 
graph regulations, qualifying the suc¬ 
cessful student for the Common¬ 
wealth Government Certificate of 
Proficiency and the Marconi School 
Diploma in Radiotechnology. 

Classes are conducted at 

21 Pier Street, Sydney 

(at the foot of Goulburn Street). 

Daily; 9.30 a.m. to 4.30 p.m. 

Evenings: 6 p.m. to 8.30 p.m. 
or by Home-Study Courses (except 
practical instruction on equipment). 


STUDY 
... NOW 


Send for troining 
syllabus. There is no obligofion. 


NAME 

ADDRESS 


tlie MARCONI SCHOOL of 
wireless 

G.P.O. Box 2516, Sydney 

A Servlet If AMl|aMitt«Wirtiess (Aistrtltsia) Ut. 
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the amps, of impeccable performance! 

With Hotel, the best value for money equipment available, the quality of sound is 
not determined by the amplifier at all, but by the ancillary equipment. Which should 
be the case with all good quality amplifiers. 


RA 310 

60 watt power output (IHF) 17 / 17 watts RMS 8 
ohms, all silicon transistors, signal source in¬ 
dicator lamps, tape monitor and mode push¬ 
button switch, 2 pairs of back panel speaker 
terminals, 2 pairs front panel speaker selector 
switches, 1 magnetic phone and 1 ceramic phone 
inputs, front panel headphone jack. 




RA610 

120 watts (IHF) 34 watts channel RMS, 
distortion less than 0.1%, frequency response 3 
Hz to 100,000 Hz. Pre-amp and main amp sections 
may be used independently. 


RA 210 

The ''surprise packet" of the Rotel range! The 
same tradition of excellence as all other Rotel 
amplifiers. Only the price has been cut. 

Woulc you believe — $95? 

Solid state, 20 transistor, 30 watt pre-main 
amplifier with tape recorder output. 8 watts RMS 
channel at 8 ohms. Harmonic distortion less than 
0.5% at rated output. 



Hear the Rotel range at specialist 
Interdyn agents: 

NSW: Encel Electronics Pty. Ltd., 260 Elizabeth St., Sydney — 
2123722. 

Q'ld: Stereo Supplies, 100 Turbot St., Brisbane —213623. 

SA: Challenge Hi-R Stereo, 6 Gays Arcade, Adelaide — 232203. 
TAS: Audio Services, 72 Wilson St., Burnie — 311960. 

VIC: Encel Electronics Pty. Ltd., 431 Bridge Rd., Richmond — 
423762. 

WA: Albert TV and Hi-R, 282 Hay St., Perth -215004. 


Sole Australian distributors: 



International Dynamics (Agencies) 
Pty. Ltd. 

P.O. Box 205 Cheltenham, Vic. 3192. 


ELECTRONICS Australia, July, 1972 
















CLASSICAL 

RECORDINGS 

Reviewed by Julian Russell 




Haifinck conducts Brahms* Third Symphony 


BRAHMS — Symphony No 3 in F Major. 
Tragic Overture. Concertgebouw Or¬ 
chestra conducted by Bernard Haitink. 
Stereo, Philips 6500 155. 

Haitink uses a solid Germanic style in his 
reading of this symphony although he often 
varies it with passages of almost anomalous 
daintiness. This is not quite so because 
Brahms often used an almost feminine style 
— all those thirds and sixths recurring 
throu^out some of his melodies. But it is so 
long since I have heard a recorded per¬ 
formance of this symphony from any other 
company that I can strongly recommend 
this one. If there is a better I haven’t come 
across it. 

Haitink’s second movement is similarly 
weighty yet sensitive, if you can accept 
these apparently contradictory terms. But 
Haitink certainly makes you aware of the 
deep sensuousness of the music and in¬ 
troduces moving passion into those great 
bars — about 7 minutes from the beginning 
of the movement — where the strings 
descend and then rise in a mighty emotional 
climax. 

His third movement is paced with all the 
stateliness of an old-time pa vane-like dance 
and whether or not you like this treatment 
will be a strictly personal predilection. If, 
despite its many noble moments, the 
symphony has so far been a little too solemn 
for your Anglo-Saxon tastes, the contained 
vitality of Haitink’s Finale should change 
all that. It moves irresistibly forward, 
taking you with it. Intellectually it is as 
incisive as its expression of emotion. As I 
wrote above, I loiow of no better, recent 
alternative recordings. 

★ ★ ★ 

PANUFNIK — Universal Prayer. AprU 
Cantelo (soprano); Helen Watts (con¬ 
tralto); Joyn Mitchinson (tenor); Roger 
Stalman (bass); Hie Louis Halsey 
Singers; David Watkins, Maria Kor- 
chinska, Tina Bonifacio (harps); 
Nicholas Kynaston (organ). Conducted 
by Leopold Stokowski. Stereo World 
Record Club S / 5098. 

Although Panufnik was born in Poland 
there is a strange air of English oratorio 
about his Universal Prayer. The fact that he 
has been domiciled in England since 1954 
might offer some explanation. At any rate 
this work could be loosely labelled pop 
avant garde. The singers all sound ear¬ 
nestly pious and its textual subject, 
universal peace, should find approval 
among younger buyers. The engineering is 
first rate. You have the mellifluous tinkling 
of three harps against a superbly recorded 
organ. Despite some pleasing, even oc¬ 


casionally some moving sound the general 
effect of the music tends to grow 
monotonous chiefly because of an unin¬ 
teresting line awarded the vocal soloists. 
The chorus’s activity is confined to 
repeating a single note, B natural, here and 
there at different dynamic levels 
throughout the whole work. 

Tlie four soloists follow each other ut¬ 
tering solemn sentiments, most of which 
were expressed many years ago in the 
Scriptures. Over this the solemn organ 
spills huge washes of sound. Peace is 
equated with a seldom changing adagio for 
the two sides on disc. Yet who knows, when 
the present temper of the young is 
remembered, die Universal Prayer might 
one day become another manifestation of 
the Jesus revival. 

★ ★ ★ 

BEETHOVEN — Violin Concerto in D 
Major. Igor Oistrakh (violin) with the 
Vienna Symphony Orchestra conducted 
by David Oistrakh. Eurodisc Stereo 
SEDC 8008. 

The engineering of this, one of the world’s 
most popular violin concertos, is mostly 
first rate except for an occasional grumble 
in the bass. The collaboration between the 
famous David and his 40-year-old son shows 
no sign of patronage by the father. Indeed 
his conducting of the orchestra provides an 
accompaniment that might well delight any 
solo violinist. There is complete rapport 
between the two musicians though not to the 
extent where the son could be unkindly 
accused of aping his great father. Indeed 
Igor’s performance can stand entirely on its 
own merits and where he departs from 
David’s many recorded performances of 
the concerto the latter is careful to reflect 
the former’s mood. 

Although Igor’s intonation is sometimes a 
little wayward, especially noticeable in 
double stopping the rest of his playii^ is 
excellent. Despite formidable competition 
from the many records of the concerto by 
world famous artists this one shows every 
evidence of becoming popular with those 
looking for a new version with up to date 
sound. One small quibble — I have heard 
the final rondo sound gayer than it does 
here. 

★ ★ ★ 

HINDEMITH — Symphony in E Flat Major. 
Staatskapelle Berlin conducted by Ot- 
mar Suitner. Stereo Eurodisc SEDC- 
80004. 

I must confess that most of Hindemith’s 
music fails to generate any enthusiastic 
response in me. It is always beautifully 
wrought if sometimes a little bit too thickly 


scored in tutti passages, but, at any rate, to 
my ear, it is quite without charm. Like all 
these new Festival classical issues chosen 
from the Eurodisc catalogue, it is 
beautifully produced both in its sound arid 
packaging. The first movement starts with 
a fanfare which provides the material for 
most of the music that follows in this sec¬ 
tion. I found the second movement, marked 
sehr langsam, more acceptable, with some 
evidence even of warmth and lyricism here 
and there. But on the whole it is a sombre 
exercise, with some slight relief in the 
middle section. 

The Scherzo is heavily ironical and 
reminiscent of a similar movement by 
l^ostakovich but without his occasioned 
flippancies to enliven it. This leads straight 
into a Finale which displays Hindemi^’s 
indubitable polyphonic skill despite his 
frequent tendency to degenerate into mere 
chatter. This movement, too, has its sombre 
moments, plus others that rev like a two- 
stroke motor bike. And despite this longish 
Finale the disc is far from generous in 
playing time. 

★ ★ ★ 

KALINNIKOV — Symphony No. 2 in A 
Major. 

BORODIN — Polovtsian March. 

LIADOV — The Enchanted Lake. USSR 
Symphony Orchestra conducted by 
Yevgeny Svetlanov. Melodiya / HMV 
Stereo OASD2654. 

The first few bars of the Kalinnikov 
(Tchaikovsky out of Borodin) sets the 
pattern for the whole of this pleasing if 
undistinguished symphony. The second 
movement’s allegiances lean more in the 
direction of the 19th century pre-Debussy 
French school, though intoned with a strong 
Russian accent. The scherzo is in vigorous 
dance form and the Finale is a typical 
romantic structure leading to a triumphant 
end. 

But after all the good-natured innocence 
of this epigonous pastiche the 
unquestionable originality of Borodin’s 
Polovtsian March is refreshingly 
unacademic. Grand stirring music to which 
I can still respond with a thrill. 

The recital ends with Liadov’s Enchanted 
Lake, a delicate piece of impressionism 
whose title in no way exaggerates its still 
potent magic. Hie USSR orchestra under 
Svetlanov plays well and the sound is good. 
The disc was designed, I imagine, for those 
with a liking for the lifter side of classical 
music. 

★ ★ ★ 

AUSTRIAN HARPSICHORD MUSIC by 
Fux, Poglietti, Muffat, Froberger and 
Wagenseil. Isolde Ahlgrimm (harp¬ 
sichord). Stereo Eurodisc SEDC 80002. 

I usually try to steer clear of this type of 
record. Far too often the music is play^ by 
a self-styled authority on the performance 
of old music. These tiresome people — who 
are frequently writers on the subject too — 
as a rule do not even a^ee on the subject of 
ornamentations, continuos and various 
other aspects of harpsichord style during 
the period the instrument was in regular 
use. The Carman title of this disc is 
Osterreichische Cembalomusik, in itself an 
ambiguous term, because where cembalo 
means harpsichord in (Germany and Austria 
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The new Dual 1218 


It has already become the most 
popular turntable Dual has ever made. 


The Dual 1219 has been the most widely 
acclaimed turntable we have ever produced. 

As measured by the published results of the 
independent test labs. And the many high 
fidelity professionals who use it in their 
personal systems. As well as by the thousands 
of music lovers who made the 1219 the best 
selling quality turntable of all time. 

All in all, the total performance of the 
1219 made a tough act to top. But we 
believed the new 1218 might well do it. 

The 1218 offers most of the features that 
have earned such high acclaim for the 1219. 

For one example; the twin-ring gimbal suspen¬ 
sion of the tonearm 
that lets it pivot 
just like a gyro¬ 
scope. For another 
example: perfect 
15° tracking in 
single play. Plus 
all these; 


Pitch control. Separately calibrated anti-skating. 
One-piece cast platter. Tracking force applied 
at pivot. Rotating single-play spindle. Click- 
stop counterbalance. Cueing damped up 
and down. All contribute importantly to 
performance, convenience and versatility. 

Actually, unless you saw the 1218 and 
the 1219 side by side, you might not tell 
them apart. (The 1219 with its full- 
size 12” platter and 8%” tonearm remains 
the ultimate.) 

But there is one difference that you may 
consider important: the 1218 is con¬ 
siderably less expensive. 

And when you consider that 
not one of the 1218’s 
precision features is shared 
^ by any other turntable at 
its price, you’ll know why it 
did not take long for our 
prediction to come true. 


Dual 



FRED A. FALK (SALES) PTY LTD 

28 KING STREET, ROCKDALE NSW. PHONE 599 3722. 
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the same word is used for a quite different 
instrument in Hungary. 

Although Madam Ahlgrimm might well 
be classed as an authority on the style of 
everything she plays on this disc there is 
nothing dry or uninteresting about her 
playing. She lets you know unmistakably 
what diould be done — and does it. The 
instrument’s tone is very faithfully 
recorded and most of the movements are 
very brief, varying in mood from the lively 
to the poignant. The names of the com¬ 
posers are set out above and Harry Tyrer’s 
translation of the original German an¬ 
notations should leave even those quite 
unfamiliar with this type of music in no 
doubt as to what is going on. 

The disc should be of considerable use to 
the growing number of enthusiastic harp- 
sichor^sts and also to all musical scholars 
interested in 17th and early 18th century 
Austrian music. And even those who have 
only a mild interest in such an exercise 
mi^t win genuine pleasure from playing a 
few of the pieces now and again. 

CLASSICS AT 
BUDGET PRICES 

Reviewed by Harry Tyrer 

Julian Russell is recovering from the 
effects of an operation, and has not 
been able to provide his usual quota 
of classical reviews this month. We 
have used the available space to 
review some of the many classical 
releases now available at budget 
prices. 

ROMEO AND JULIET (Tchaikovsky) and 

Don Juan (R. Strauss). The Vienna 

Symphony conducted by Herbert von 

Karajan. Decca 

These two great tone poems, both con¬ 
cerned with the theme of earthly love, make 
an ideal coupling, particularly as they both 
fit nicely on one side of an LP. I have never 
heard a finer performance of either. 
Karajan gains the attention right at the 
start, with tiie solemn chords of the Friar 
Lawrence theme in the “Romeo and Juliet’’ 
very expressively played. The wonderful 
tune of the love theme is beautifully per¬ 
formed. The “Don Juan’’ is also a 
spellbinding performance. The sound is 
clean and full, the stereo well spread. For 
value, this is hard to beat at $2.75. 

★ ★ ★ 

GEORG SOLTI CONDUCTS. Various or¬ 
chestras, conducted by Georg Solti. 

Stereo, Decca “World of the Great 

Classics” series (EMI) SPA 127, Series 

275. 

Georg Solti is a fine conductor who 
numbers among his qualities an absolute 
integrity which makes no concessions to 
showy effects, and a careful attention to 
detail. The selection here, comprising 
mainly popular light classics, obviously 
cannot show the full scope of his talents, but 
they do give some insight into his approach 
to music. Included here are: Overture, 
“Russian and Ludmilla” (Glinka) — Ballet 
of the Blessed Spirits, “Orfeo ed Euridice” 
(Gluck) — Waltz, “Serenade for Strings” 
(Tchaikovsky) — Polvtsian Dances 
(Borodin) — Prelude, Act 1, “Carmen” 


(Bizet) — Adagietto, Symphony No 5 
(Mahler) — La Boutique Fantasque, 
selection (Rossini). 

These are entirely satisfying per¬ 
formances, with the exception of the Gluck 
piece, where the flautist, obviously not a top 
ranker, is trying too hard to succeed, 
and the orchestra is a little uncertain; and 
the “Carmen” prelude, where again the 
orchestra does not sound quite able to make 
the best of the music. One is therefore not 
surprised to find that the same orchestra is 
involved in both tracks ~ the Covent 
Garden Opera House orchestra. Strangely, 
the sound in these two tracks is also slightly 
below par, whereas it is very good other¬ 
wise. (H.A.T.) 

★ ★ ★ 

VIVALDI AND ALBINONI OBOE CON¬ 
CERTOS. Sydney Sutcliffe, oboe, with 
The Virtuosi of England, conducted by 
Arthur Davison. Stereo Axis 7005. 

Four oboe concertos expertly played and 
recorded in high quality modern sound for 
only $2.50! This sounds like a terrific 
bargain, and in fact it is, but I felt there had 
to be a catch somewhere, so I listened very 
carefully to see what it might be. Well, aU I 
could find to complain about was the poor 
balance between soloist and orchestra. The 
soloist is too prominent, and on,occasions 
the orchestra is only just audible above the 
closely recorded oboe. Apart from this, 
there is nothing to furrow the brow. The 
soloist is obviously a master of his in¬ 
strument, and plays with the cool elegance 
one expects of a top ranking oboist; and the 
orchestra plays with professional polish and 
precision. The concertos are all three 
movement works in the standard fast-slow- 


fast pattern. They are: by Vivaldi, Concerto 
in A minor and D minor; by Albinoni, 
CJoncertos in D major and B flat major. 
Delightful music in the florid baroque style, 
expertly performed. (H.A.T.) 

★ ★ ★ 

GREAT MOZART ARIAS. Christina 
Deutekom, soprano, with the Mozart 
Symphony Orchestra conducted by 
Vanderzand. Stereo, Axis 7002. 

Christina Deutekom begins here with the 
two arias of the Queen of Night from “The 
Magic Flute”, with which she had out¬ 
standing success at Salzburg. The con- 
sumate ease with which her agile voice 
delivers these difficult numbers is 
astonishing. Not only can she scale the 
coloratura passages without difficulty, but 
she does so with perfect control of pitch and 
power. Here is magnificent singing. 

However, in the remaining four arias, 
three from “II Seraglio” and one from “Don 
Giovanni”, it is plain that she still has 
something to learn about characterisation. 
The hard, brilliant style she uses is just 
about ideal for the Queen of Night, but does 
not suit the role of the gentle Constanze in 
“II Seraglio” or the distraught Donna Anna 
in “Giovanni”. Nevertheless, one has still to 
admire the brilliant qualities of her voice. 

Technically, this disc is not entirely clean, 
but unless you are particularly sensitive to 
distortion, this is unlikely to be too 
disturbing. One point — the aria “Marten 
Aller Arten” is shown in the title list, and in 
the sleeve note AND on the disc label, as 
track 3, side 2. In fact it is track 2, whereas 
track 3 is the aria “Or Sai Chi L’Onore” 
from “Don Giovanni”. (H.A.T.) 


CRYSTALS FAST DELIVERIES 


OF ALL YOUR REQUIREMENTS 


From $5.00 


D Type 1 to llOMHz, J Type 5 to llOMHz, K Type 5 to llOMHz 

Write for free comprehensive price list 

FOR THE PAST 36 YEARS 

BRIGHT STAR CRYSTALS 

Have been preferred by leading Manufacturers throughout the country for — 

ACCURACY • STABILITY • ACTIVITY • OUTPUT 

Consult us for Cryslols for any Mobile Rodio. All types available. 

DISCOUNT FOR QUANTITY ORDERS 

AMATEUR AIRCRAH and ULTRASONIC CRYSTALS also AVAILABLE 

Our modern factory equipment ollovrs us to offer you 
PROMPT DELIVERY for oil your CRYSTAL requirements. 

DEVOTED EXCLUSIVELY TO THE MANUFACTURE OF 

PIEZO ELECTRIC CRYSTALS 

Contractors to Federal and State Government Departments 

REPRESENTATIVES AUSTRALIA AND NEW ZEALAND; Messrs. CARREL & CARREL BOX 2102, AUCKLAND. 


W. J.MONCRIEFPTY. LTD. 

24 Witenoom St., East Perth. 6000 
Phone 23 1194; 25 6140. 

P.O. Box 6057, Hay St.. East. 

FRED HOE & SONS P. L. 

246 Evan* Road, Salisbury North, 
Brisbane, Queensland. 

Phone 47 4311. 


FARR ELECTRONICS 
Waterman Buildings, 

408 King William Street, 
Adelaide. Phone 8 4977. 

PARIS RADIO ELECTRONICS 
7a Burton Street, 
Darlinghurst, N.S.W. 

Phone 31 3273. 


BRIGHT STAR CRYSTALS PTY LTD 

LOT 6 EILEEN ROAD, CLAYTON, VICTORIA. 546 5076 
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J. H. REPRODUCERS CO. 

293 HUNTINGDALE ROAD, CHADSTONE, VICTORIA. 3148 
TELEPHONE: 277-3066 


• Every turntable ever made has a rumble component due to mains frequency of the drive 
motor. Great pains are taken by manufacturers in efforts to isolate this component which 
comes via the platter to the stylus and causes problems in particular systems. 

• ONLY the J. H. Turntable has really brought this problem to an absolute all-time low. 
Although in early releases of the new “J.H.” models we decoupled this component to 
highly acceptable standards by means of neoprene cellular washers of specified struc¬ 
ture, further research has been continued until a state of near perfection has been 
achieved. THIS IS THE SOUND OF SILENCE — the most important requirement in a 
stereo turntable. 

•, The problem with rubber and springs as shock isolators is the change in decoupling 
coefficient which transpires due to fatigue and other factors. If the masses and the nature 
of the materials are suitable it is sometimes found (although rarely) that rigid mounting 
is an agreeable solution. 

• The J.H. Synchronous Turntable has been subjected to extensive tests in aeronautical 
research laboratories where questions of shock isolation of instruments is a very critical 
factor. 

• The J.H. Turntable has been found under conditions where the motor is rigidly mounted to 
possess an ideal relationship of mass distribution, so much so that comparative tests 
prove that its rumble content is appreciably lower than that of any other turntable 
regardless of price. 

• It may interest the reader to know that the troublesome frequency is not the mains 
frequency of 50 cycles, but the first harmonic which occurs at 100 cycles. Mechanical 
rumble is at 8 cycles and, of course, cannot be reproduced. 

• CONCLUSION: If you require the absolute optimum in signal / noise ratio, INSIST ON A 
“JH” Turntable — backed by scientific know-how. 

2-SPEED MANUAL VERSION: $40.00 
WITH SPEED CHANGE: $44.00 


Available from all 
good dealers everywhere 


THE SOUND — 

— OF SILENCE 
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PEER GYNT, Opus 23 — Grieg. Excerpts 
from the incidental music to Ibsen’s 
play. Adele Stolte, soprano, and the 
Gewandhaus Orchestra, Leipzig, con¬ 
ducted by Vaclav Neumann. Stereo 
Philips “Universo” series, 6580 7002. 

We have here not the two Peer Gynt 
Suites, which have opus numbers 46 and 55, 
but exerpts from the original incidental 
music for Ibsen’s play. However, all eight 
items of the two suites are included, plus 
two others. The sequence of these is in 
accordance with their order of appearance 
in the play, thus: Norwegian Bridal 
Procession — Abduction and Ingrid’s 
Lament — Hall of the Mountain King — 
Aase’s Death — Morning — Arab Dance — 
Anitra’s Dance — Solveig’s Song — 
Homecoming — Solveig’s Lullaby. One 
advantage of using the original score is tiiat 
Solveig’s two songs are in vocal form, and 
nicely sung here by soprano Adele Stolte. 
The orchestra plays very well throughout, 
and has been very well recorded. The only 
complaint is that the playing time is not 
very generous. Many recordings fit the 
eight items of the two suites on one side 
nowadays, leaving side 2 for another major 
work. (H.A.T.) 

★ ★ ★ 

ENIGMA VARIATIONS (Elgar) and 
Variations on a Tbeme of Haydn 
(Brahms) The London Symphony Or¬ 
chestra, conducted by Pierre Monteux. 
Stereo, Decca SPA 121, Series 275. 

Here is a thoroughly satisfying per¬ 
formance of Elgar’s most popular work 
conducted by a conductor who was admired 
in his lifetime as much for his jovial per¬ 
sonality as for his many excellent per¬ 
formances of the standard classics. It is hard 
to imagine more affectionate treatment of 
this likeable work than Monteux offers, and 
the orchestra is right with him every step of 
the way. The Brahms’ work is by no means 
one of his best, and is too thickly scored for 
such lightweight material, but it is worth 
having, particularly as a fill on a budget 
priced disc. The ten year old sound wears 
very well, and should satisfy all but the 
ultra-critical. (H.A.T.) 

★ ★ ★ 

SYMPHONY NO 2 IN D — Sibelius. The 
Concertgebou Orchestra, Amsterdam, 
conducted by George Szell. Stereo, 
Philips “Universo” series, 6580 051. 

Most conductors of the Sibelius sym¬ 
phonies, and notably the British conductors, 
have taken a rather austere view of them. 
Such performances create a mental image 
of austere, even bleak, landscapes, a sense 
of the remote fastnesses of the composer’s 
native Finland, where biting winds blow 
powdery snow through the silent pine 
forests. If this is the style of Sibelius you 
like, this version is not for you. Szell and the 
Dutch orchestra present an altogether 
different view of Sibelius, showing a much 
warmer and optimistic outlook. The first 
spiky theme almost dances in with a 
sprightly rhythm, and the granite-like 
structures of the movements are moulded 
by Szell into flowing curves. Even the 
rousing final movement, usually likened in 
metaphor to “a ship in full sail”, sounds 
more like a sunny ocean cruise. 

I doubt whether many of those with a 
taste for the music of Sibelius will take to 


this treatment. However, if you are in¬ 
terested, the price is in the budget range, 
and the recording is of very go^ quality. 
But it should be remembered that this, the 
most popular of the Sibelius symphonies, is 
available on numerous budget-price discs. 
(H.A.T.) 

★ ★ ★ 

SYMPHONY NO 5 — Sibelius. The London 
Symphony Orchestra, conducted by 
Alexander Gibson. Stereo, Decca SPA 
122, series 275. 

Sibelius was in unusually relaxed mood 
when he wrote this symphony, and it is 
much sunnier in outlook than any of the 
preceding four. Moreover, he never again 
wrote a symphony with a similar mood. 
Accordingly, the atmosphere of cold 
remoteness and sombre meditation of the 
other symphonies is not to be found in 
l^rformances of this symphony. The happy 
little melody of the slow third movement, 
played pizzicato by the violins, has nothing 
else quite like it anywhere else in the 
composer’s seven symphonies. Alexander 
Gibson, who has always been highly 
regarded as a conductor of Sibelius, 
maintains a nice balance, and while not 
going all out to feature the more super¬ 
ficially lyrical moments, nevertheless lets 
you know they exist. A well judged per¬ 
formance which should suit most tastes. As 
a fill, there is a pleasing account of the 
popular “Karelia Suite”, to maintain the 
generally happy atmosphere. 

Presumably this performance must now 
be at least ten years old, but the sound is full 
and clean, with genuine stereo. At $2.75, this 
can be regarded as a bargain. ® 



MAINS FILTERS 


Entirely encapsulated in sheet metal case 
complete with lead and plug. Designed to 
comply with Electricity Authority require¬ 
ments. Tested and approved by the Sydney 
County Council. 

• Developed to combat mains-borne inter¬ 
ference. 

• Prevents re-radiation from appliances. 

• Filters RF spikes originating from electronic 
devices, etc. 

• 500 Filter. Incorporates 2-filter chokes and 
delta configuration of 600 volt test capaci¬ 
tors. Rated at 2 amp. (500 watts). 

Distributors: WATKIN WYNNE PTY. LTD. 

32 Falcon Street, Crows Nest, N.S.W. 2065 
Australia. 

Available — TRADE HOUSES EVERYWHERE 


COMMONOnONS REGENER 




Transistorised. 
All soiid 
state 


4 Bands 
.535 to 30 MHz 
(includes Broadcast) 

Realistic Performance 

This is the BIG performance set that obso- j m 

letes tube receivers ... a professional- SUfgOSiWl O A 

looking set that appeals to amateurs and P*4«il PrtM 

short wave listeners alike. The DX150A gives HOIIII mCO ^ 

long-range, world-wide realistic reception 
on 4 bands, including Broadcast. Fully 
transistorised—all solid state—no warm¬ 
up delays; the DX 150 will run on dry 
cells if current fails or is not available; 
will operate from a car’s cigarette lighter | 
or any 12V DC service. A 240V AC power I (a mu •! j.cAky 

supply is also built In. Over 30 semi- | 376 EASTERN VALLEY way, ROSEVILLE, 2069. 

conductors—proddct detector for SSB/CW, i Cables and Telegraphic Address: ‘WESTELEC,’ 

plus fast and slow AVC—variable pitch I , Sydney. Phone: 40 W12 

bFO-illumlnated electrical bandspread, 

fully calibrated for amateur band?-—cas- I spec/«c*tion$ on Reaf/sUc. 

cade RF stage—ANL for RF and AF— | 

zener stabilised—OTL audio—illuminated j . 

"S" meter—built-in monitor speaker plus ! 

front panel jack for external (optional) j ., 

matching speaker. I_ 
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TUDOR RADIO 

L. E. CHAPMAN ESTABLISHED 1940 

103 ENMORE ROAD, ENMORE, NSW 2042. 
PHONE 51 1011 NEW POSTAGE RATES PLEASE ADD EXTRA 


Switch, 4 position, 3 bank, 75c. 


Knobs long shaft, push on. Dozen $1.20 
Knobs for concentric shaft. Dozen $1.20 
250 mixed screws. BA, Whit., self-tapper 
bolts, nuts, etc. $1 bag plus 25c post. 
Crystal microphones, good quality, ideal 
tape recoraers, etc. $2.80. 

Pick up shielded Wire 20 cents yard. 

SPEAKERS 

MSP 8-inch dual-cone $7.50 

MSP 12-inch dual-cone $9.50 

MSP 7x5 $5.00 

MSP dual-cone 6-inch $7.50 

Rola 6x4 $3.50 

Rola 5 X 3,15 or 27-ohm $2.50 

MSP 6 X 9, 8 or 15-ohm $6.00 

National hi-fi built in tweeter 
8-ohm $14.00 

Peak dual-cone $7.50 

MSP 12-inch radial beam 12P0B $25.00 


Mid range 8 inch woofer 4-ohm 


$ 6.00 


inge o inch wr 
MSP 5 / mch large magnet 15-ohm $3.00 
MSP 4 / inch large magnet 15-ohm $.3.00 


Magnavox 6x9. 27-ohm 

MSP 6 X 4,8-ohm 

$5.00 

$3.50 

Rola 4-inch 27-ohm 

$3.00 

MSP 4% X 2^/4 8-ohm 

$2.50 

MSP 6x5 15-ohm 

$2.00 

Magnavox Tweeter 5-inch 


HF5SIC 

$7.50 

Rola custom speaker Kit C3 GX 

tweeter and C60 woofer and all 

components 

$19.05 

MSP 15-inch 

$45.00 

MSP dual-cone 12 aux 


2 015-watt RMS 

117.50 

Pioneer 15-inch 30-watt RMS 

$40.00 

Magnavox Electrostatic 3‘/^-inch 

tweeter Mdl 3.5 

$2.50 

Tesla 8-inch 4-ohm 

$5.00 

Rola 8-inch 15-ohm 

$5.00 

8-inch 3-ohm 

$4.50 

Magnavox 3TC tweeters 

$4.00 

Magnavox 8WR 


Magnavox 12WR 


Magnavox 8-30, 8-ohm 


MSP 6-inch 15 ohm 

$4.00 

MSP 5-inch tweeters 

13.50 

MSP2V4-inch 

$2.50 

MSP 2 V 2 -inch 

$2.50 

MSP 23/4-inch 

$2.50 



RECORD LEVEL 
INDICATOR 
METERS 
$1.50 


SMALL 
2 GANG 
TUNING 
CONDENSERS 

Complete with direct drive scale $1.75 




English push-button on/off switches, 
/5c each. Pack and post 10c. 

MIXED RESISTORS, 3.5 and lOW 
I.R.C., 25 for $2. 


Curled expanding shielded wire approx, 7 
yards $1.50 

Miniature valve sockets 7 and 9 pin 

15 cents each. 

Speaker Crossover network Condensers 2 
MFD — 60 cents. 

Philips IFT’s 455KC 75c each 

Aerial and oscillator coils 50c each 

Transistor IFs, medium size, 75c each 

PHILIPS GRAMOPHONE 
MOTOR. 

6 volts, 4-speed, 
and pick-up $7.75. 

Speaker transformers 15,000 and 25,000 
to 3 ohms 6 watts $1.50 each 

5,000 to 3 and 15 ohms $1.25 each 


WE STOCK 
THE COMPLETE 
RANGE OF 
MSP SPEAKERS 



POTS 


1 meg. 2 pole switch 
lOOlCswitch 2 pole log 

95c 

50c 

lOK carbon or wire wound 

50c 

1.5 linear 

50c 

'/ 2 meg log 

50c 

250 Dual Ganged Log Pots 

$1.25 

20K switch 

75c 

lOK switch 

75c 

1.5 dual ganged log 

2 meg Dual Ganged Lin. 

$1.00 

$1.25 

Dual 3 meg ganged log 

500 ohm WW 

$1.00 

50c 

50K Lin 

50c 

15KT5K 

50c 

Dual ganged concentric 


2 meg log 2 pol 

7,5()01og 

$1.25 

50c 

200K lin 

50c 

250K log 

50c 

2K lin slotted 

25c 

50ohm 

50c 

250K lin 

50c 

lOOK lin 

50c 

Vimeg lin 

50c 

50 log switch 

75c 

1 meg dual ganged log 

$1.25 

2 meg lin 

50c 

lOK dual-concentric double¬ 


pole switch pots 

$1.25 

Mixed pots, 25 different values 

$5.00 

SO-ohm POTS ideal for Ext. 

Speakers. 
SOc each 

BELLWIRE 

2c yard 

Transistor ear plugs 3 for $1.00 

Tag strips, mixed types Dozen, 60c 

Switches, Oak 4-position 50c each 

2-position 40c each 

VA AMP. FUSES $3.50100. 

Din Plugs, 3 or 5 pin 

50c each. 


Push button switch, 4 position and 1 
■ * ch,$1. 


postoggle switch 


ELECTROS: 3 in one 

50uF 250VW 415VP 

8uF 350VW 415VP 

lOuF 350VW 415 VP 

75 cents each. 


Electros CHASSIS 
350 WK 400 peak 


MOUNT. lOOuF 
75 cents 


BSR 4-speed Gramophone Motor and 
Pickup, Stereo $19.00 

POWER TRANSFORMERS 

150 volts per side 6.3 30 Mil $2.50. 

METAL RECTIFIER, 150 watt, ‘A amp, 
_$1 each._ 

TV aerial lead in 10c yard 

Tuning Condensers, 2-gang or 3-gang — 
$1 each. 

Portable record player cabinets, shop 
soiled. _ $2.50 each 

2 amp fuses $3.50 per 100 

Transistor plastic outer case, 5(ic each 
Stereo pick-up arms, with Xtal, $6.00 ea. 
Metal rectifiers for battery and electirc 
portables 50c each, post 10c 

Pilot lamp holders 60c per doz. 

100 Mixed Knobs including TV channel 
changers $10.00 

3% amp fuses $3.50 per 100 

10 for 50c 

SPECIAL 25 ONLY 

Stereogram, 6-valve, well known make, 5 
watts RMS per channel $27.50._ 

AMPLIFIERS SOLID STATE 

8 watts R.M.S. per Channel $54.00 

Tape recorders portable MR 115 AC, DC 
Sai 


Sanyo 


$65. 


Morganite and IRC resistors. At least 33 
values. Suit transistors, radios, TV etc., 
$2.00 per 100. Pack and post. 25c. 

100 mixed condensers, micas, ceramics, 
tubular. Fresh stock. 

$2.00. Pack and post 25c. 

50 + 24, 350vw -h lOOuF 25vw, 

75c each 

30 -f 30 300VW 250VP 75c each 

Many others. Invaluable for service. 


2meg. Lin Pots 


zmeg 

RCA 


50c 


7 INCH TAPE SPOOLS 50 cents 



SPEAKER 
CABINET, size 19 
X 15 X 9. Suite 12- 
inch and 3-inch 
tweeter. $12.50 


PILOT LIGHTS, Plug in 

10 cents 

SWITCH WAFERS 

20 cents each. 


Vibrators, 6 volt sync 

$3.50 

4-volt sync 

$2.50 

24-volt sync 

$2.50 

32-volt non sync. 

$3.50 

Electros 500uF lOVW Vpl2. 

40c 

GENERAL TV CABINET, 

9 inch, $12 



Stereo Head Phones, good quality, $7.75 
Neon 240 volt bezel lights, 75 cents each 

SPEAKER ENCLOSURE size 19 x 15 X 
9 inches. Complete with two 8x4 
speakers and 3-inch tweeter, including 
cross-over network, in 8 or 15-ohm |25 
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5V7 yards MULTI-STRAND CABLE 
5 and 1 shield. 


CENTS 

MINI CABLE 4 STRAND ONE 
SHIELDED, lots of uses including 
microphones, etc. 10c yard 

CABLE, 9 STRAND, including 1 shield 
and OCTAL PLUG LENGTH, 6 yards, $2 

B.S.R.CERAMIC 
CARTRIDGE 
STEREO $5 





AMPLIFIERS, SYi watts, size 7‘/i x 5 x 

m 

9-INCH PICTURE TUBES. General 
9UPE_ $20 

TV IF COILS, 

IDEAL FOR 
COIL FORMERS 
$1 dozen 



SPEAKER CABINET 

size 16 x 8 x 10 V 4 inches 
complete with 8 tacx MSP 
dual cone speaker, 5 inch 
tweeter and crossover 
capacitor, $21.50 
Cabinet without speakers $10.00 

PICTURE TUBES 
new 9 inch $19 
12 inch $25 

90 PER CENT COMPLETE 

$5 the 
pair 


TRANSISTOR AMPLIHER AND 
TUNER 

AMP size 3‘/2 X 1 ‘/a x 1 V4 tuner 3% x IV* 
X Vi (circuit supplied) $5.00 

Sharp 12 inch Tv cabinets $17.50 

Sharp TV Pictubes 12 inch $29.50 

Sharp Yokes Fly Back Transformers. 
Pots, Diodes, Transistors, Speakers, 
Tuners, etc. 

Transistor miniature speaker trans¬ 
formers 50c each 

Transistor speaker transformers 3.85 to 
3.50 C.T. 1.00 

Portable TV car Cradle $4.00 

Portable TV Aerials 4.50 

TRANSISTOR EAR PLUGS complete 
with plug lead and pouch 95 cents 

STEREO GRAMOPHONE, motor and 
pick-up, 4 speed $12.50 


6.5mm jack plug 
&. 7ft shielded 
cable 95c 

6.5mm to 3.5mm 
plug adaptor & 
7ft shielded 
cable 95c 

3.5mm to 3.5mm connector, 7ft shielded 
cable 95c 

Jack plug sockets, 6.5mm35c 





DIAL DRUMS, 5 inch, 3^2, 3i 50c ea. 

PHONE MICROPHONES 

complete with 3ft 8inch shielded lead 
and 3.5MM jack plug 


6 VOLT PILOT LIGHT, screw 

in ea. 15c. 

RESIN CORE SOLDER 5 yards 75^ 

INDOOR TV 
AERIALS $1 50. Pack 
and Post 25c 


POWER TRANSFORMER 
300 mA voltage doubler 220 — 260V 
primary lOOv secondary 6.3V and 5v 
heater windings $8. 


50 M CHOKE $1. 

Pack and Post 30 cents. 
Interstate 60 cents. 

300M Choke $2.50. 



M.S.P. MODEL 2MBC TWEETER 
SPEAKER. RANGE 5KHZ TO 20KHZ. 
NEW RELEASE $5.00. 



BATTERY SAVER, 6 or 9 volt DC 
300MA, $11.00 



B.S.R. RECORD CHANGERS 
latest models, G11301 balanced arm, 
shielded motor, heavy turntable, 
magnetic cartridge $55 
Cl 17 magnetic cartridge $45 
UA15 wiSi 12 inch turntable $30 


TRANSISTOR EXTENSION 
CABINETS 

Complete with 5-inch speaker and lead. 

$3.50 


DIODES: 


OA79 

40c 

OA81 

40c 

HR15 

50c 

OA605 

50c 

IN295 

50c 

AD4002 

50c 

OA630 

50c 

EM484 silicon 

75c 

IN3492 

$1.00 

100 MIL power Transformer 

$6 

POTS 


1 meg. Dual Ganged Log 

1.25 

1 meg. Dual Gan^d Lin 

1.25 

‘/2 meg. Switch Pot double pole 


log 

75c 

RADIO KNOBS push on mixed. 


12 for 50c 


HEAT SINKS, size 4 x 2 $1.00 each 


2N1110 

TRANSISTORS 

40c AT492 

50c 

3470E 

40c 

AT430 

50c 

TN297A 

40c 

AT324 

50c 

AT337 

40c 

AT473 

50c 

AT322 

40c 

AT20 

50c 

AT420 

40c 

AC 188 

75c 

AT323 

40c 

AT350 

90c 

AT347 

40c 

AD149 

$1.50 

AT410 

50c 

AC 187 

$1.75 


Electros 20 400-450 

Electros 10 400-450 75c each 

Electros 15 50-65 


ALLIGATOR CLIPS 
on 16inch lead 20 cents a pair 

SATO BRACKET LAMP 
25 cents 


STEREO SPEAKER LEAD, 10 cents yd. 



Speaker Cabinet 10 x 7 x 4 with 5 mch 
speaker $5.50 



GARRARD PLUG IN STEREO 
_ CARTRIDGE, $6.00 _ 

TESLA 4 SPEED 

Gramophone motor and pick-up 4-pole 
motor, balanced arm $25. 


SPECIAL 

25 different values. Mixed pots for $5 



600 ohm to 600 
multi tap line 
output trans¬ 
formers $1 


MSP 12Aux, 20-watt 
RMS 45-12000HZ $17.50 


TV legs, set of 4 $1. Size SVa inch. $1.00 
lOK Double pole concentric pots $1.25 
Electros SMIT) VW VP 300 350 


4 for $1 

Speaker Plugs, 4 pin 

Speaker Sockets 

15 cents 
15 cents 

ELECTROS 20 MFD 200 P.V. 

20c 



PHILIPS PLUG-IN PICK-UP 
TRIDGE, mono 

CAR- 

$3.50 

TEST PRODS 50 cents pair 

STEREO JACK PLUGS 

Mono 

3:5 mil 

75 cents 
50 cents 
25 cents 

CASSETTES C 60 top brand 

$1.20 

RECORD CHANGER: DUAL 12-10. 
Shielded motor $58.00 

POWER TRANSFORMERS: 


100-milliamp $4.50 

300mA, 225V per side$8.00 

50mA, 220V per side $4.00 

Transistor t^e, 240V to 40V centre 
tapped, 6.3V 

Transistor type, 240V to 150-CT-150, 
6.3V lA. 
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MODEL AU-101 

In the review in “Electronics Australia" (August, 

1971) you will read ... "the best comment we can 
make about the AU-101 Is that few amplifiers, 
regardless of price, give an overall test result as 
good as this". Need we say more? 

The most you will pay for the AU-101 Is $149, and 
it could well be less than this when you visit your 
franchised Simon Gray dealer... for trade-in 
valuations can make a world of difference. 

Now look at the AU-101 specifications:— 

Power output: 36 watts R.M.S. at 4 ohms, 30 watts R.M.S. at 8 ohms. 
Frequency response: 20-60,000 Hz. ± 2dB. 

T.H.D.: Less than 0.8% at full rated output. 

Channel separation: Better than 45dB. input sensitivity: 3mV. 


MODEL 210A. 

Sansui designed and manufactured the Model 21OA 
stereo tuner/amplifier specifically for Australian 
conditions — yet the maximum price you will pay Is 
$213.50. Output is 22 watts R.M.S. Into 4 ohm 
speaker systems and the conservatively quoted 
frequency response is 25-30,000 Hz. ±2dB. Distant 
stations are received easily, for the 21 OA is the 
most selective tuner/amplifier ever made by 
Sansui. 


See all the features and listen critically when you 
visit your franchised Simon Gray dealer! 

HEAR - COMPARE - AND BE MORE 
SATISFIED WITH SANSUI! 


SANSUI DISTRIBUTORS: 

Australia, excepting W.A.: Simon Gray Pty. Ltd. Head Office: 28 Elizabeth Street, Melbourne. 3000. 
Tel. 63 8101*. Telex: 31904. Sydney Office: 53 Victoria Avenue, Chatswood. N.S.W. 2067. Tel. 
40 4522*. Canberra Office: 25 Molonglo Mall, Fyshwick. A.C.T. 2609. Tel. 95 6526. Adelaide Office: 
301 South Terrace, Adelaide, S.A. 5000. Tel.- 23 6219. N.T.: Pfitzner’s Music House, Smith Street, 
Darwin. 5790. Tel. 3801. Old.: Sydney G. Hughes, 154-158 Arthur Street, New Farm, Brisbane. 
4005. Tel. 58 1422. Tas.: K. W. McCulloch Pty. Ltd., 57 George Street, Launceston. 7250. Tel. 
2 5322. W.A. Distributors: Carlyle & Co. Pty. Ltd., 1-9 Milligan Street, Perth. 6000. Tel. 22 0191. 
Sansui equipment is manufactured by: Sansui Electric Co. Ltd., 14-1, 2-chome, Izumi, Suginaml- 
ku, Tokyo, Japan. 


Simon Gray Pty. Ltd., 

28 Elizabeth Street, 

Melbourne, 3000. 

Please send me complete techni¬ 
cal details on the Sansui Model 
210A/AU-101 and the name of my 
nearest Simon Gray franchised 
dealer. 


ADDRESS 


VAA-6/2 
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VARIETY FARE 

REVIEWS OF OTHER RECORDINGS 


Devotional and Classical Organ 


ALLELUIA. The Bison Glee Club. Stereo, 
Word WST-8556. (From Sacred 
Productions Aust, 181 Clarence St, 
Sydney and other capitals). 

Conducted by Dr W. M. Angell, the Bison 
Glee Club has made concert tours of the 
USA and overseas, as well as featuring on 
national radio and television. Here they 
present a program of sacred songs: 
Alleluiah — Salvation Is Created — Keep 
Me Where Love Is — He’s Got The Whole 
World — Deep River — God Of Grace — 
Alleluiah — Come Ye Saints — All My Trials 

— Speak To My Heart — Fill My Cup, Lord 

— Grace So Amazing. 

A capable and well disciplined group, 
their sound is gentle and unhurried, fiiou^ 
punctuated here and there with precise 
rhythm and the militant sound of a brass 
chorus. 

In fact, the somewhat old-world title of 
“Glee Club” is highly appropriate, the 
essential difference being that their 
material here is 100% gospel. The quality is 
good, apart from slight surface prickle on 
side 2. (W.N.W.) 

★ ★ ★ 

THE GOSPEL ACCORDING TO DYLAN. 
The Los Angeles Gospel Choir. Stereo, 
AM (Festival) SODL-934356. 

Primarily this album will interest those 
who are familiar with the philosophy and 
songs of Bob Dylan. Those who are not will 
simply be at a loss to know what it is all 
about. There are no lyrics, no notes on the 
titles and, for the most part, the words 
cannot be followed. 

Here are the titles: The Times They Are 
Changin’ — I Shall Be Released — Lay, 
Lady, Lay — Mr Tambourine Man — All 
Along The Watchtower — Mighty Quinn — 
Chimes Of Freedom — I’ll Be Your Baby 
Tonight — My Back Pages — Just Like A 
Woman. 

The predominantly negro Gospel Clhoir 
obviously enjoyed the performance, while 
the reproduction, heard in simulated 4- 
channel is impressive. But sample a couple 
of tracks for yourself to make sure that it is 
your kind of “Gospel”. (W.N.W.) 

★ ★ ★ 

THE ENCYCLOPEDIA OF THE ORGAN, 
Vol 11. The complete works of Diderik 
Buxtehude — 3. Stereo World Record 
Club S / 5040. 

The first three volumes in this ambitious 
series were reviewed last year, and this 
notice, for Volume 11, will serve to remind 
readers that the series is still running. 


Apart from that, this is a truly beautiful 
recital of baroque organ music which no 
organ enthusiast can fail to find entirely 
satisfying. Unfortunately, the disc was not 
provided with the usual accompanying 
leaflet giving details of the organs, but they 
are the famous instruments at the Church of 
St Mary, Halsingborg, Sweden, and St 
Mary, Helsingor, Denmark. The organist is 
the great Marie-Claire Alain, and the music 
is entirely by Diderik Buxtehude. 

The recital has a selection of short 
chorals, and a Choral-Fantaisie “Gelobet 
Seiest Du,-Jesu Christ.” The recording is of 
excellent quality. (H.A.T.) 


DETTINGEN TE DEUM. Georg Friedrich 
Handel. Choir and orchestra conducted 
by Helmut Koch. Gunther Leib, 
baritone; Robert Kobler, cembalo. 
Stereo, Ariola Eurodisc (Festival) 
SEDC-80003. 

The items in this month’s devotional 
section are, if nothing else, widely dif¬ 
ferent: Dylan, an American Glee Club, and 
here a performance of Handel’s Te Deum, 
performed in Berlin. 

Sleeve notes, translated from the German 
by EA staff member Harry Tyrer, give the 
background of this work, which was first 
performed in November, 1743, in West¬ 
minster, before His Majesty King George 
II. Also set out on the sleeve are the words of 
the “Ambrosian Hymn”, as the Te Deum is 
sometimes called which emphasise ' the 
devotional character of the work. 

The music is majestic in concept and in its 
spirit of praise, and I can speak only in the 
highest terms of both the performance and 
the quality of the recording. 

Unless you are fluent in German, the 
actual words will be lost to you but this need 
not prevent you from sharing the ex¬ 
perience : Te Deum laudamus. For those not 
familiar with the work, one might suggest 
that it will appeal to the same audience as 
Handel’s better known “Messiah”. 
(W.N.W.) 


Instrumental, Vocal and Humour 


ROSSINI: OVERTURES. The Berlin 
Philharmonic Orchestra, conducted by 
Herbert von Karajan. Stereo, DGG 2530 
144. 

For those with a soft spot for the genial 
and tuneful inusic of Rossini, here is a 
recording of six of the well known over¬ 
tures, splendidly played and superbly 
recorded. Too often when great orchestras 
play minor works of this kind their blase 
approach is obvious, but the Berlin 
Philharmonic sound as if they really en¬ 
joyed these recording sessions. The titles: 
The Thieving Magpie — The Silken Ladder 
— Semiramide — The Barber of Seville — 
The Italin Girl in Algiers — William Tell. 
Even the Karajan critics should find 
nothing to complain about in this one. 
(H.A.T.) 


LISZT: Hungarian Rhapsodies 1,2,3 & 4. 

BRAHMS: Hungarian Dances 5 & 6. 

Various orchestras and conductors. 

World Record Club stereo S / 5042. 

Most record collectors have at least one 
record of these “Hungarian” pieces. It is 
very popular music, with its alternate 
passages of fiery dance rhythms and lilting, 
haunting melodies. The pieces on this disc 
are some of the most popular by these two 
composers. And all are played by top-flight 
European orchestras: the Cologne Radio 
Symphony Orchestra conducted by Eugen 
Szenkar; the Hamburg Philharmonic Or¬ 
chestra conducted by Leopold Ludwig and 
the Philarmonia Hungarica conducted by 
Christoph Von Dohnany. 

Recording quality on the disc is excellent. 


‘MHIHHIIIIHIIIIIIIIIHIIIIHHIIIIIIMIliHIHIIIIIimNNIIIIIIIIIIIIIIIII 

even on the innermost grooves. What more 
recommendation do you need? (L.D.S.) 

★ ★ ★ 

PIANO CLASSICS FOR PLEASURE. 

Albert Lauda, piano. Stereo, Axis, 7004. 

As a disc of popular piano classics, this 
recital by the talented Sydney pianist can be 
strongly recommended. On reflection, I 
should say that the use of the word 
“talented” above does less than justice to 
Mr Landa’s playing. True the selection of 
material provides few opportunities for 
keyboard pyrotechnics, with the inclusion of 
such items as Fur Elise (Beethoven) — 
Turkish March (Mozart) — Rustle of Spring 
(Sinding) — Nocturne in E flat (Chopin) — 
Polonaise in A (Chopin).. However, Mr 
Landa demonstrates some of his 
capabilities in an evocative performance of 
Debussy’s “The Engulfed Cathedral”, 
where with a deft tonal palette he gives us 
a convincing picture of the quiet seascape. 



IT PENETRATES, 
LIFTS SOLIDS, DE¬ 
GREASES, FORCES 
REMOVAL OF SOLIDS, 
AND WITH COMPLETE 
EVAPORATION LEAVES 
NO RESIDUE. 

SAFE-LOW TOXICITY, NO FLASH 
POINT, NON-STAINING. 


Available from your accredited CRC Distributor 


Reviews in this section are by Neville Williams (W.N.W.), Harry Tyrer (H.A.T.), 
Leo Simpson (L.D.S.) and Gil Wahlquist (G.W.). 
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Liszt - complete piano works 


IHIIINIIIIIIIIiniHllltlHIMIIIIIIIMIIHIIIMIIIIilllHMIMIIIIIIIIIIIIIIIIIIIIIIMIIIIIItlMMIHIIIHIIIIIIM 


FRAWZ LISZT - COMPLETE PIANO WORKS. France Clidat piano. Stereo World 
Record Club S /5085-8. Four record boxed set. 


With this four record set, World Record 
Club begins a series of the complete piano 
works of Liszt, the performer being the dis¬ 
tinguished Liszt interpreter France Clidat. 
Five further boxed sets of four discs are still 
to come — a noteworthy issue. M'selle 
Clidat has a great reputation as a Liszt 
player. One of the great achievements of 
her career was winning the Franz Liszt Prize 
at the 1956 Budapest International Compe¬ 
tition, which had not been won for nearly 
20 years previously. She does not belie her 
reputation here — the playing Is 
magnificent. Her performances are scaled 
somewhat larger than life, fuller toned and 
sensuous — and this is surely how Liszt 
meant it to be. Her control of touch and 
dynamics, and her exemplary technique, 
never falter, from softest pianissimo to 
loudest fortissimo. If there is a touch of 
steel in her tone, it is highly tempered and 
supple steel. 

The major part of the contents of the 
four discs are taken up by the 23 pieces 
grouped under the general title "Annees de 
Pelerinage" (Years of Pilgrimage), which 
were written over a period covering a large 
part of the composer's life. The first part, 
"1st Year, Switzerland" stems from the 
period just after Liszt had eloped with 
Countess Marie d'Agoult, and were written 
during the course of the resulting 
passionate years of 1835-36, in Switzerland. 


It Is all highly romantic, reflecting Liszt's 
reaction to the splendid pastoral scenery, 
as well as his feelings for his lady. 

"Second Year: Italy" was also written 
during the course of the same love affair. In 
these seven pieces, Liszt's inspiration was 
the sister arts of poetry and painting. 
Written over the period 1837-39, they are 
rather more introspective than those of the 
first book, perhaps less idealistic, more 
philosophic. 

"Third Year: Italy", stems from the last 
period of Liszt's life, after he had entered 
the church as an ordained Abbe. Here are 
no passions, no desires, no torments of the 
flesh . . . instead, there is the resigned 
philosophising of old age, the reflection of 
peaceful hours spent in the cloisters and 
gardens of the Eternal City. 

The set is completed by the three pieces 
published under the title "Venezia e Napoli" 
subtitled "Supplement to Annees de 
Pelerinage"; and the "Two Legends" 
entitled "St Francis Preaching to the 
Birds" and "St Francis Walking on the 
Water". The first set dates from 1840, the 
second in 1865. 

The quality of the recording is entirely 
satisfactory, clean and with commendable 
lack of background. The slight steeliness of 
the piano tones in some passages appears 
to be a feature of this planiste's style, and 
nothing to do with the recording. (H.A.T.) 





Sole Australian Agents V,; 

AMPLIOIsi (A’ASiA) PTY* LTD 


^^29 Majors'Bay Rd., Concord,^ 
Sydney, NSW. Rhone 73 1227 


Microphone Inserts 

MIc 43-3 

A Rochelle Salt (crystal) microphone insert in a die 
cost cose with expanded aluminium grille. 

Dimensions . 43-66mm diameter 

8-73mm deep 

Output at 1 KHz . -52dB ref. IV/dyne/cm 

Response . 30-7,000Hz 

Capacitance . 800 picofarads 

PRICE $5.55 Ideal Load . 5 megohms 

TECHNICAL DATA SHEETS SENT FREE ON REQUEST 


Acos 90 Series — a family of pick-up cartridges 
covering all the main types needed today, each 


fitted with Diamond Stylus at no extra cost. 

GP91-1 MONO CRYSTAL Stereo Compatible $6.95 
GP91-2 HIGH OUTPUT MONO CRYSTAL 

Stereo Compatible. $6.95 

GP92 MONO CERAMIC Stereo Compatible $7.55 

GP93 STEREO CRYSTAL . $8.55 

GP94-1 STEREO CERAMIC . $8.95 

GP94-5 STEREO CERAMIC FOR TRANSISTOR 

AMPLIFERS.$9.95 

GP104 MINI STEREO CERAMIC . $9.95 


All cartridges 
fitted with 
DIAMOND STYLUS 
at no extra cost 
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the tolling of bells, and the chanting of 
ghostly friars. 

A further example of the artist’s 
musicianship is to be found in his per¬ 
formance of the Adagio (first) movement of 
Beethoven’s’ “Moonlight” Sonata. Mr 
Landa’s performance reveals the elusive 
beauty hidden within this work’s simple 
structure. 6ther good tracks are: 
Revolutionary Study (Chopin) — Wedding 
Day at Troldhaugen (Grieg) — Pa vane for a 
Dead Princess (Ravel) — Jesu, Joy of 
Man’s Desiring (Bach, arr. Hess) — 
Gymnopedie (Satie). The sound is very 
good on Side 2, but for side 1 is not so well 
recorded. All in all, though, a good bargain 
at $2.50. (H.A.T.) 

★ ★ ★ 

DEATH IN VENICE. Music from the film. 
The Orchestra dell ’Accademia di Santa | 
Cecilia, and soloists, conducted by 
Franco Mannino. Stereo, Axis 7003. 

The music of the film is played here by the 
same artists who performed it for the sound 
track — although this may not be the actual 
sound track recording. It comprises 
movements from Mahler’s 3rd and 5th 
symphonies, nicely played by tfie or¬ 
chestra; a rendering of Beethoven’s piano j 
bagatelle “Fur Elise” by Claudio Gizzi, who { 
sounds like an earnest amateur (possibly 
this was in line with the director’s intentions 
for the relevant scene in the film); the 
Moussorgsky lullaby “Ninna Nanna” sung 
by soprano Mascia Predit in what sounds 
like a rough contralto ( the sleeve note 
admits that she has an “untrained voice” — 
however valid this was for the film, it has 
virtually no musical merit); and an Italian 
ballad by Armando Gil, performed by an ; 
unnamed group. | 

The sound is good, with well spread 
stereo, and if you want a souvenir of the 
film, this $2.50 issue is well worth the 
money. (H.A.T.) j 

★ ★ ★ 

THE WORLD OF GILBERT AND 
SULLIVAN, Vol. 3. Soloists and chorus of 
the D’Oyly Carte Opera Company, under 
the direction of Bridget D’Oyly Carte. 
V'arious orchestras conducted by Isidore 
Godfrey. Stereo, Decca SPA 147. 

Vols 1 and 2 were reviewed in these ! 
columns last year, and presumably this 
third volume will be an automatic purchase i 
by those who have acquired the first two. It i 
features mainly the same performers, the ! 
list being headed by the veteran John Read, I 
and including such well known G & S per¬ 
formers as Thomas Round, Mary Sansom, 
Alan Styler, Gillian Knight, Jennifer Toye 
and Jeffrey Skitch. Some people with long 
experience of listening to G & S per¬ 
formances maintain that this present 
generation of performers, although 
capable, do not measure up to the previous 
generation of performers. I personally 
could not fault them here — the diction is 
entirely clear throughout and the patter 
songs are skilfully handled. There are no 
less than 22 tracks, too many to list, but they 
are from The Gondoliers — Trial by Jury — 
Ruddigore — lolanthe — The Mikado — The 
Sorcerer — Patience. 

The New Symphony, the Royal 
Philharmonic and the Convent Garden 
orchestras are directed by that in¬ 
defatigable G & S conductor Isidore God¬ 
frey — the results could hardly be less than 























satisfying. As usual when recording G & S, 
the Decca engineers have provided very 
clean sound. Exceptional value for $2.75. 
(H.A.T.) 

★ ★ ★ 

VENETIAN ANONYMOUS. Original 
soundtrack music. Interfusion (Festival) 
SITFL-934515. 

Following the current fashion, this film 
with Venice as the locale has music of 
classical origin. In this case, the great 
majority of the short tracks included here 
are based on Albinoni’s Adagio in B minor, 
and the continued repetition of the tune, 
charming as it is, becomes somewhat 
tedious — it is played some 20 times all told. 
The arrangements are varied, but they are 
all basically the same, with flute and 
harpsichord carrying the melody, sup¬ 
ported by strings and rhythm section (the 
modern touch). The disc also has a straight 
performance of the Adagio from a concerto 
for oboe and strings by the 18th century 
composer Marcello. 

No credit is given to either composer on 
the sleeve, which says simply “Musiche 
Originale composte by Stelvio Cipriani”. 
While my knowledge of Italian is limited, 
this seems to be a claim that Cipriani com¬ 
posed the music. 

Originating in Italy, the disc has good 
quality sound, and has been cut at rather 
higher level than normal, but suffers from 
noticeable tape hiss. The stereo spread has 
been well arranged. (H.A.T.) 

★ ★ ★ 

FIDDLER ON THE ROOF. Tunes from the 
show, played by the Herbie Marks Trio. 
Stereo Calendar (Festival) SR66-9951. 

Festival first issued this disc when the 
stage show of “Fiddler” was on in Sydney. I 
am very glad to see it reissued here on the 
budget “Calendar” label to coincide with 
the showing of the film version. The tunes 
are all beautifully arranged and played by 
Herbie Marks, playing accordion, Cem- 
balet and Electrovox, with the able support 
of Dick Carr (Spanish and steel guitars) and 
Innocent Nick (bass and trumpet). I know 
of no other version of these beguiling tunes 
which surpasses this one for musicianship, 
and as an all-Australian effort it is to be 
recommended. Skilful overdubbing allows 
Herbie Marks to supplement his own ex¬ 
cellent accordion playing by the intriguing 
sounds of the Hohner-Cembalet, an elec¬ 
tronic instrument which produces its sounds 
by a series of vibrating springs, and the 
Electrovox. Make a point of trying to hear a 
section of this next time you visit your 
dealer — it will be worth your while. 

Apart from the gimmicky stereo, which 
has the bass and treble of the accordion in 
separate channels, the disc is technically 
entirely satisfactory . (H.A.T.) 

★ ★ ★ 

POLKA PARTY. James Last. Polydor 
stereo 2371 190. 

James Last and his band have certainly 
made some very successful party dance 
records but this collection of Polka tunes 
does not come up to his usual high standard 
of musical arrangement. The recording 
quality and stereo spread was fine but if 
you’re like this reviewer, you’ll only be able 
to listen to one side of the album in a sitting. 
It becomes too monotonous after that. 
Most of the 12 tunes have German titles. 





COAAPONENT PARTS 


We carry a full range of top quality electronic parts at best ppssible^rices. 
Mail order service is by return of post. ^ 




PLAYMASTER 117 UNIT as described 
E.A. July 67. KIT includes all parts to 
make up this quality guitar amplifier 
with many extras. Bass £t Treble Boost, 
Vibrato & Tone control circuits. At 
$85.00 plus $3.00 postage. This unit 
represents excellent value. 


MUSICOLOUR Mk.ll 


New updated lights display as 
described E.A. Dec. 71. 

Kit complete to last item and includes 
only new top grade parts. $49.50. 

Post $1.00 


1972 CATALOGUE 


Over 70 pages packed with information on Parts, 
Kits, &• Hi-R gear. Fully illustrated. This latest issue 
is a must for Hobbyists / Servicemen. Available by 
return of post at 50c plus 25c post. 


TRANSISTOR 

TESTER 

See E.A. Aug 71. Tests 
transistors, diodes &■ 
FETS. Our kit complete 
inci battery. 

$14.50 Post 75c 


PLAYMASTER 131 TUNER 


A high quality broadcast tuner 
described EA Feb 1971. Kit complete 
to last item. Price $23.50 post 50c 


EA 130 RECEIVER 


Kit now available i * 
incI Vernier dial & )(► 
power supply. ^. 
$49.50 Post $1.00 ^ 
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New Fairchild Transistors. Fully guaranteed. 
Stock up now on these USEFUL devices at 
* It best prices for new transistors. Packs of 10 of 
- j either BC107, BC108 or BC109 $3.50 Post 20c. 

I 


Described E.A. Aug 70. Will improve fuel con¬ 
sumption, starting & overall performance of any 
12v car either pos or neg earth. Kit complete in 
every detail inci diecast box. Transformer has 
secondary pre-wound at no extra cost. 

$21.50 

$ 1.00 

Post 




5W AMP KIT 


Available In Mono or 
Stereo. Kits complete 
including full in¬ 
structions. 

Employs GE PA263 I.C. 
POWER; 5W RMS 
DIST; Less than 0.6% 
SENS: 180 MV. 
OUTPUT IMPEDANCE: 8 ohms 
Supply Volts: 28V. 

MONO: $7.85 Wired $8.85 
STEREO: $15.50 Wired $17.50 
Post on above units 50c each. 


KIT - SETS AUST 


mail order DEPT: PO Box 176, Dee Why 2099, NSW. 

^ SYDNEY SALES DEPT. Suite 2.21 Oaks Ave, Dee Why. 2099 Phone 982 5571 . 
BRISBANE SALES DEPT: 673 Ann St, Fortitude Valley, 4006 Phone 52 8391; 
TRADING HOURS: Mon-Fri 8am-5.30pm Sat 8arn-12 noon 
Canberra Distributor: Electro-Pak, 5 Garema Arcade, Canberra. V -; - 
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LAFAYETTE GUARDIAN "6000” 6-BAND 


Beacon - Broadcast - Marine - FM - Aircraft - VHF 
Portable Radio with Radio Direction Finder 



$179.50 

Including 
Sales Tax 


Rotatable Antenna 
for Beacon, Broadcast & 
Marine Band Reception 
& Direction Finding 


Signal Strength 
Tuning/ Battery 
Meter 


/ Tunes 
6 Bands 


Squelch 

Control 


BATTERY OR 240V AC OPERATION 

6 BANDS (1) 180-380 KHz (2) 540-1600 KHz Broadcast (3) 1.6-4.6 
MHz Marine (4) 88-108 MHz FM (5) 108-136 MHz Aircraft (6) 147- 
174 MHz FM VHF 

The Guardian "6000” is Lafayette’s most advanced deluxe Portable Battery/Electric 
Radio for top reception plus Direction Finding, 19 Transistors. 14 Diodes and 2 Therm 
istors. Complete with comprehensive Operating Manual. 



HA-600A Solid State Communications Receiver 


GENERAL 

COVERAGE 

HA-600A 

$219.50 

Including 
Sales Tax 


5 q A lyrvc 150-400 KHz, 550-1600 KHz (Broadcast Band), 1.6-4.8 MHz, 4.8-14-6 MHz, 
DMIXiyO 10.5-30 MHz. 

OPERATES FROM 12 VOLTS DC (negative ground) OR 220-240 VOLTS 50 Hz 

• Field Effect Transistors in R.F., Mixer and • Edge illuminated Slide Rule Dial with "S'* 
Oscillator Stages- Meter. 


• Two Mechanical Filters for Exceptional 
Selectivity. 

• Voltage Regulated with Zener Diodes. 

• Product Detector for SSB/ CW, 


• Continuous Electrical Bandspread Calibrated 
80—lOM. Amateur Bands. 

• Variable BFO, Automatic Noise Limiter. 

• Speaker Impedance; 4 to 16 Ohms. 


LAFAYETTE ELECTRONICS 

Dhiision of Electron Tube Distributors Pty. iafayetTC Communications Receivers are alsb 

available from :— 


All mail enquiries and orders to: 

VICTORIAN SALES CENTRE 
AND HEAD OFFICE, 

94 HIGH STRECT, ST. KILDA, 
VIC., 3182. Phone 94 6036 


RADIO HOUSE PTY. LTD., 306 Pitt Street and 760 George 
Street, Sydney. N.S.W. 

TISCO AGENCIES, Overend and Hampton Streets, 
Woolloongabba, Q'land. 

WILLIS TRADING CO., 445 Murr^ Street, Perth, W.A. 

L A. HEYWARD, 6 Herbert St, Launceston, Tas. 


TRADE REPRESENTATIVES 


S.A.: Tyquin Distributors Pty. Ltd., 13 Deacon Ave., Richmond — Phone57 8153. 
W.A.: Athol M. Hill Pty. Ltd., 613-615 Wellington St., Perth — Phone 21 7861. 


but some the reader may recognise are as 
follows: She’s Too Fat For Me — Heyken’s 
Serenade — Tritsch Tratsch — Annen Polka 

— Liechtensteiner Polka. (L.D.S.) 

★ ★ ★ 

THE PHASE 4 WORLD OF THRILLERS. 
Various orchestras and conductors. 
Decca stereo SPA 160. 

One of the orchestras featured on this disc 
is the London Festival Orchestra and 
Chorus conducted by Stanley Black. If you 
like Stanley Black’s musical arrangements 
then you will like this disc. There was one 
sour note though, in the theme from the 
film, “2001”. Here, the beginning of the 
Strauss tone poem, “Also sprach 
Zaratustra” is “dressed up” by the addition 
of space sound effects and a corny finale. It 
does nothing but detract from the majesty 
of the piece. 

Recording quality is consistently good 
and surface noise on my sample pressing 
was negligible. There are eleven themes 
altogether, from various TV serials and 
films: Spellbound — I Spy — Route 66 — The 
Windmills Of Your Mind — The Man With 
The Golden Arm — The Avengers — North 
By Northwest — Charade — The Saint — On 
The Waterfront. (L.D.S.) 

★ ★ ★ 

AFRICAN DANCING. Robert Delgado and 
his orchestra. Polydor stereo 2371 106. 

Following his earlier records of West 
Indian, Mexican, Jewish and Hawaian 
dance music, Robert Delgado here employs 
tom-toms, drums, kabassas, gurken, 
tambourines, cowbells and chains (no less) 
to achieve an authentic African souncl 
for this collection. Unfortunately, the 
musical arrangements are a little 
monotonous and it is a little tiring to listen 
to the whole disc at one sitting. Sound 
quality is very good. 

There are 12 titles: Grazing In The Grass 

— Malaika — Pata Pata African Call — 
Kilimanjaro — Patatalo — Skokiaan — 
Tara Din Din — Won’t You Join Me — 
Umfaan — Wimoweh (L.D.S.) 

★ ★ ★ 

THE ROARING 20»s. 16 Greatest Hits. 
Enoch Light and The Charleston City 
Ail-Stars. Stereo, Probe (EMI) series 275 
SPSS-9883. 

The music of the twenties may have been 
played as well as this before, but I would 
doubt that it has ever been played better. 
It’s brim full of the spirit of the twenties but 
it benefits no end from the technology of the 
seventies. The titles (abbreviated) include: 
On The Back Porch — What’s Become Of 
Sally — Rain — That’s My Weakness Now — 
Sonny Boy — Rose Of Washington Square — 
California Here I Come — Somebody Loves 
Me — Sheik Of Araby — Singing In The Rain 

— Sleepy Time Gal — Margie — He’s 
Making Eyes At Me — Baby Face — April 
Showers — Sitting On Top Of The World. 

A beauty. Recommended. (W.N.W.) 

★ ^ ★ 
GOLDEN INSTRUMENTAL. Hans Richter 
and his Orchestra. Stereo, Columbia 
series 275 SOEX-9760. 

Using techniques developed in Tokyo by 
Toshiba Musical Industries, this 
EMI / Toshiba Channel 20 recording ex¬ 
ploits the multiple microphone approach to 
emphasise individual instruments against 
the general texture of the orchestra. The 
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whole thing, however, rests uiiiformly on 
rhythm bass, producing a strict tempo kind 
of sound. 

Individually the tracks are good — gentle 
rhythm, precisely played and cleanly 
recorded. But fourteen tracks is a lot of 
tracks and you’ll probably find that one side 
at a time is enough: 

Let It Be — Venus — Raindrops — 
Wunder Gibt Es Immer Wieder — Love 
Grows — One Tin Soldier — Smile A Little 
Smile — Bridge Over Troubled Water — 
Natalie — I’ll Never Fall In Love Again — 
Everybody’s Talkin’ — Last Summer — 
Knock, Knock — Saturday Sunshine. 

Very clean sound but you’d better sample 
a couple of tracks for yourself to discover 
whether the formula pleases. (W.N.W.) 

★ ★ ★ 
STRUNG UP. The Nashville String Band. 

RCA Victor Stereo LSP-4553. 

One look at the cover of this album and 
most people would reject it as being 
probably the work of amateurs. But nothing 
could be further from the truth. The Nash¬ 
ville String Band is a very pleasant 
assembly of lead and rhythm guitars, 
mandolins, bass, piano and drums, with top 
calibre musicians Chet Atkins and Pete 
Wade. They turn out very professional 
“middle of the road” music. If you want to 
sample the disc, try “El Condor Pasa” or 
“Nola”. Sound quality is excellent. 

The other tracks are: Last Train to 
Qarkeville — Genevieve — Opryland — 
Happy Ending — Alhambra — Tennessee 
Waltz — The Birth of the Blues — Flaky. 
For a full price disc, the playing time of just 
over 23 minutes cannot be regarded as 
satisfactory. (L.D.S.) 

★ ★ ★ 

THE BEST OF JOHN WOODHOUSE . . . 

and his magic accordion. Stereo, Fon¬ 
tana (Phonogram) 6428 005. 

The cover picture shows John Woodhouse 
and his “magic accordion”, a large in¬ 
strument with two button keyboards and a 
heavy cable running away, presumably to 
an external amplifier and loud-speaker 
system. 

On stage, the sight of an accordion-like 
instrument producing a wide range of 
organ-like tones would have the advantage 
of novelty, and let’s not overlook the fact 
that it’s quite a feat to cram all those 
facilities into something the size of an ac¬ 
cordion. But whether the novelty counts for 
much on isc is another matter. For all 


practical purposes you’re listening to an 
electric organ with rhythm ac¬ 
companiment. 

The tracks: Nun’s Chorus — Chlonel 
Bogey — An Der Schonen Blauen Donau — 
Stars And Stripes — Santa Lucia — 
Beautiful Isle Of Somewhere — La Paloma 

— Muss I Denn — Cuckoo Waltz — 
Edelweiss. 

An intriguing instrument that sounds 
exactly like something else. (W.N.W.) 

★ ★ ★ 

INDIAN RESERVATION. Various groups 

and orchestras. RCA Camden Stereo 

CAS-2531. 

This album is a potpourri of current hit 
parade tunes played by various RCA studio 
orchestras such as the Living Strings, 
Living Guitars and Living Voices. The in¬ 
strumental arrangements, to my mind, are 
entirely forgettable, although “Sounds of 
Silence” and “I don’t know how to love 
him” are list enable. Sound quality is 
standard and my sample pressing had a 
very quiet surface. 

Other titles include: Indian Reservation 

— Wild Horses — Joy To The World — 
Brown Sugar — I’m A Believer — Superstar 

— Bridge Over Troubled Water. (L.D.S.) 

★ ★ ★ 

I WISH YOU LOVE. Robert Goulet. Stereo, 

CBS two-record set. S2BP-22061. 

I NEVER DID AS I WAS TOLD. Robert 

Goulet. Stereo, MGM 2315-051. 

Very few people surely would need an 
introduction to Robert (joulet. In an era 
when it would almost seem that a gimmick 
is a prerequisite to success, Robert (3k)ulet 
relies on the sheer merit of a strong 
masculine baritone voice and a feeling for 
the songs he sings. 

If your enthusiasm stretches to a two- 
record set and to $8.25, CBS can ac¬ 
commodate you with “20 all-time great 
recordings in one great package”. Without 
seeking to list all 20, the titles include: “I 
Wish You Love — On A Gear Day — 
Somewhere My Love — Honey — A Time 
For Love — What Now My Love — As Time 
(ioes By — Time After Time — You’re 
Breaking My Heart. 

If 20 titles and $8.25 sounds too much, 
there is an alternative in the MGM single 
LP listed above. It’s the same Robert 
(Joulet but recorded with just a little more 
roundness: I Never Did As I Was Told — It’s 
Impossible — For All We Know — A Time 


For Us — Help Me Make It Through The 
Night — Where Do I Begin? — Close To You 

— I’ve Been Watching The Flowers Grow — 
When I Look Into Your Eyes — In The 
Broken Promise Land Of Fifteen. 

It’s a case of what you fancy. (W.N.W.) 

★ ★ ★ 

THE NEW SIDE OF RUSS CONWAY, 
Chapter 1 (EMI) stereo CMS 1005. 

People who buy this will be established 
fans of Russ Ck)nway. I can’t imagine 
anyone who was previously indifferent 
being swayed by the “new side”. There is 
nothing to it. He has an unusual style of 
playing a piano — the effect can probably be 
described as “strumming”. This may be a 
result of the fact he has lost a finger on his 
right hand. 

Sound quality is poor but at least there is 
negligible surface noise. There are 12 titles: 
Aquarius — Little Green Apples — My Way 

— Up, up and Away — Gwyneth Gwen — 
Aranjuez, Mon Amour — Something — 
Hava Nagila — Greensleeves — Fool On 
The Hill — Bells Away — The Valley Of The 
Shadow Of The Tears. (L.D.S.) 

'k it 'k 

REQUIEM FOR AN ALMOST LADY. Lee 

Hazelwood, vocals, with Guitar, sitar 

and harmonica accompaniments. Stereo, 

LHI Records (Festival) SLHL-934430. 

This interesting disc contains something 
like a modern version of the song cycles of 
the classical composers. Lee Hazelwood 
explains in the sleeve note that the songs 
concern a love affair he had with a lady, 
now dead, in which the path of true love 
definitely did not run smooth. Yet he looks 
back with nostalgia and regret to the days 
they spent together. 

The songs are mostly in ballad style, in 
which insistent, ominous minor chords 
played by the guitars and sitar ac¬ 
companiment often have the bleak in¬ 
sistence of the tolling funeral bell. Other 
songs have a fast beat to emphasise the 
frenetic course of the affair. The texts are 
sometimes touching, sometimes bordering 
on the maudlin, but they sound appropriate 
to the theme. At first hearing the tunes 
sounded unexceptional, but this impression 
could modify with acquaintanceship. The 
sound quality is completely satisfactory. 

Track titles are: I’m Glad I Never — If 
It’s Monday Morning — L. A. Lady — Won’t 
You Tell Your Dreams — I’ll Live 
Yesterday — Little Miss Sunshine — Stone 


i 



RE-DI$COVER RADIO WITH THE AMI00 MK11 TUNER 

AM radio reception is very often considered by Hi-Fi addicts to be not worth bothering about. With the average tuners on the 
market to-day this is largely true. However, the Audiosound AMIOOMKII is little short of revolutionary. It has a sound quality from local 
broadcast stations that approaches FM in good listening conditions. 

This superior technical performance is brought about by a special low-noise aerial system, full lOKHz audio bandwidth and a 
switchable whistle-filter having over 40dB rejection at lOKHz. The price, just $94.00. 

For an independent test report, see E.A. for May 1971. 

AUDIOSOUND ELECTRONIC SERVICES 

35 HEATHER STREET, COLLAROY PLATEAU, NSW 2098. PHONE 982 1147 
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looks good...sounds better.. 

new Plessey C80X 



Here’s an outstanding 
new wide-range high 
performance loud¬ 
speaker you can’t 
afford to miss. It has 
superb good looks and 
sounds even better. In 
the recommended 
enclosure you’ll have 
exceptional response 


54 Hz to 20 kHz±6dB 
and remarkable 
20 watts RMS power 
handling. This is a truly 
exciting yet economical 
hi-fi speaker... be 
sure to see it and hear 
it. Available at Plessey 
Rola distributors and 
leading hi-fi centres. 


Features 

Large ‘O’ magnet gives 20 watts 
RMS power handling in recom¬ 
mended enclosures and lower ‘Q’ 
for cleaner bass. Long throw voice 
coil allows extreme excursions 
with minimum distortion. Infinite 
baffle response is 35 Hz to 20 kHz. 


In the recommended 1.8 cu. ft. 
enclosure it is 54 Hz to 20 kHz 
± 6 dB and 41 Hz to 20 kHz at 
± 10 dB. The high frequency 
response is a particularly outstand¬ 
ing feature in such a rugged 
speaker capable of 20 watts RMS 
power handling. 


Specifications 

Power handling capacity 

Fundamental resonance 
Voice coil diameter 
Voice coil impedance 
Frequency response 
Air gap flux density 
Total g^p flux 


20 watts RMS in 
recommended enclosure 
45 Hz nominal 
1 ” 

8 or 15 ohms 
35 Hz to 20 kHz ± 6 dB 
1.15 tesla 
455 A weber 


4f A woofer version, C80, is 
also available. Frequency 
response is 35 Hz to 8 kHz 
± 6dB. 


Rola 


Plessey Rola Pty. Limited 

The Boulevard, Richmond, Victoria, 3121 
Telephone 42 3921. Telex 30383 

N.S.W. P.O. Box 2, Villawood, 2163. Telephone 72 0133 


Distributors; N.S.W.: General Accessories, Lawrence & Hanson Pty. Ltd., Martin De Launay Pty. Ltd. 

Vic.: Lawrence & Hanson Pty. Ltd., General Accessories, Radio Parts Pty. Ltd. Qld.: General Accessories, The Lawrence & Hanson Electrical Co. (Old.) Ltd. 
S.A.: General Accessories, Gerard & Goodman Pty. Ltd. W.A.: Atkins Carlyle Ltd., General Accessories. Tas.: W. & G. Genders Pty. Ltd., Homecrafts Tasman 
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Lost Child — Come On Home To Me — Must 
Have Been Something I Loved — I’d Rather 
Be Your Enemy. (H.A.T.). 

★ ★ ★ 

MOSCOW NIGHTS. Don Cossack Choir 
conducted by Serge Jaroff. Stereo DGG 
“Privilege” series, two disc boxed set, 
2705 022. 

Unaccompanied choral singing and 
simulated orchestral effects such as is 
found here is not everybody’s choice of 
music. However, if you appreciate the 
distinctive style of singing which has made 
the Don Cossack Choir world famous, you 
will be interested in the program presented 
here, which includes just about every 
popular Russian song you can name, includ¬ 
ing: Two Guitars — Volga Boatmen — 
Kalinka — Stenka Rasin — The Twelve 
Robbers — Cossacks’ Song — Monotonously 
Rings the Little Bell — and so on, 24 tracks 
in all. 

The tracks have presumably been 
assembled from earlier DGG releases, and 
the sound, although generally clean, sounds 
slightly dated, with limited dynamic range. 
Apart from a few annoying surface flaws, 
the pressings have silent surfaces. Stereo 
spread is normal. (H.A.T.) 

★ ★ ★ 

MOODS. Nina and Frederik. Stereo, 
Columbia (EMI) SOEX 9866. 

Since the Nina and Frederik team has 
now split up, there will presumably be no 
more new issues. Budget priced reissues 
such as this will accordingly be all the more 
welcomed by those who enjoy the civilised 
form of entertainment which Nina and 
Frederik provided. I personally never had 
any doubt that the voice of Nina, warm and 
sweet, was the backbone of the act, and 
here, where she sings two solos, one cannot 
be left in any doubt about this. Nor can one 
doubt that she will be a success in her solo 
act. 

Titles here are: Banana Boat — Hush 
Little Baby — Try to Remember — Hold 
’Im Joe — (Charade — One More Parade — 
Come Back Liza — When Woman Say No 
She Mean Yes — Strange World — Those 
Who Are Wise — Old Maid Song — 
Nicodemus. A good varied program, which 
N & F fans will appreciate. The sound is 
fine, and the disc is excellent value at $2.75. 
(H.A.T.) 

★ ★ ★ 

SONGS OF SCOTLAND AND IRELAND. 
Father Sydney MacEwen, with or¬ 

chestra. Mono, Columbia OEX-9793. 

This is really an old one. Prompted by the 
title, I searched back and located a 10-inch 
Columbia LP by the same name and con¬ 
taining five titles on each side the same as 
on this one. They are, in fact, the same 
tracks but, on this 12-inch release, two more 
have been added on each side. That’s the 
plus; the minus is that the portrait and 

biography have been omitted from the 

cover — a pity in such a record. 

The titles: Scotland The Brave — My Ain 
Folk — Bonnie Mary of Argyle — Road To 
The Isles — Loch Lomond — Annie Laurie 
— Will Ye No Come Back Again — Star Of 
The County Down — Mother Machree — 
Killarney In The Spring — The Youth Of 
The Heart — Rose Of Killarney — She 


John Mc(k)rmack Reissues 

BECAUSE AND OTHER SONGS OF 

SENTIMENT. John McCormack, with 

orchestra. Mono, RCA Victrola VIC-1622. 

Having just checked through a chapter on 
the history of recording for our forthcoming 
‘‘HiFi-Stereo Annual”, I listened with in¬ 
terest to this re-issue of items, all recorded 
in the pre-electric era. In fact, this is a re¬ 
issue of a re-issue having appeared on RCA 
Red Seal around 1964 endorsed ‘‘first time 
on LP”. 

The titles (abbreviated) are listed below, 
along with the year in which each was 
recorded: Little Shamrock (1910) — Low- 
Back’d Car (1913) —- Mother O’Mine (1913) 
— Lost CJiord (1922) — Maggie (1919) — 
Moon Of Lombardy (1920) — At Dawning 
(1912) — Goodbye Sweetheart (1913) — 
Take Those Lips Away (1912) — Garden Of 
My Heart (1913) — Because (1914) — 
Vacant C^hair (1915) — Mary of Argyle 
(1914) — Barefoot Trail (1920) Any Place Is 
Heaven (1917) — Cbme Where My Love Lies 
Dreaming (1914). 

While the response obviously con¬ 
centrates around the voice frequencies, 
quality is substantially clean and noise level 
is commendably low, considering the age of 
most of the tracks. Songs of sentiment they 
may be but John McCiormack sings them 
with impeccable pitch and control. Historic 
and interesting. (W.N.W.) 


Moved Thro’ The Fair — Lark In The Gear 
Air. 

Despite its age, the sound is com¬ 
mendably clean, particularly on the Irish 
side. What a firm, clear, tenor voice Father 
MacEwen had. I enjoyed it. (W.N.W.) 

★ ★ ★ 

I’M JUST ME. Charley Pride. RCA Victor 
stereo LSP-4560. 

Cliarley Pride is one of the few American 
negroes to have ever made a name for 
himself in country and in western music. 
Just why, I cannot say. He has a very or¬ 
dinary voice. It may be that his onstage 
personality is his asset. The instrumental 
backing on the disc is competent and the 
sound quality good throughout. If you’re a 
Charley Pride fan, it’s good buying. 

There are 10 titles: On the Southbound— 
You Don’t Belong — You Never Gave UpTOn 
Me — I’d Rather Love You — Instant 
Loneliness — I’m Just Me — A Place For 
The Lonesome — Hello Darlin’ — You’re 
Still The Only One I’ll Ever Love — That’s 
My Way. (L.D.S.) 

★ ★ ★ 

GENTLE ON MY MIND. Jim Ed Brown. 
RCA Camden stereo OCS-2496. 

Jim Ed Brown has an easy to listen to 
voice but with limited range. His renditions 
are warm and gentle, hence the title. The 
instrumental backing is very appropriate 
and the stereo spread is good. In fact, the 
sound is excellent throughout. For C&W 
fans, an enjoyable disc. 

There are nine titles: Gentle On My Mind 

— What’s A Girl Like You — Before The 
Next Teardrop Falls — The Cajun Stripper 

— Detroit City — Have You Ever Been 
Lonely? — I Feel A Sin Coming On — Have I 


'iNNERBOND' 

(Regd.) 

BONDED 

ACETATE 

FIBRES 

-vf-.kr-j FOR PACKING IN 

# SPEAKER ENCLOSURES 


A new resilient Bonded Wadding made 
from ultra fine Cellulose Acetate 
Fibres that gives high efficiency for 
sound absorption. 

“INNERBOND” is light, clean, dust- 
free and easy to handle. Because all the 
fibres are bonded “INNERBOND” will 
hang as a “curtain” and will not 
fracture or break down due to 
vibration. 

“INNERBOND” Is odourless, highly 
resistant to attack by bacteria or 
fungus and Is vermin repellant; 
“INNERBOND” at 16oz sq. yd. has a 
normal thickness of 1” and at this 
density is recommended as a packing 
in speaker enclosures for sound ab¬ 
sorption. 

STOCKISTS: 

SYDNEY: Arrow Electronics Pty. Ltd. 342 Kent 
St.; Instrol HI-FI Pty. Ltd., 91a York St.; 
Convoy International Pty. Ltd., 449 Kent St.; 
Encel Electronics Pty. Ltd., 257 Clarence St.; 
Kent HI-FI 432 Kent St.; AAastersound Sales 
Pty. Ltd., 400 Kent St.; Radio Despatch Ser¬ 
vice, 869 George St.; Peter Shalley Electronics 
Pty. Ltd., 127 York St.; Stereo Music Systems, 
193 Clarence St.; Circuit Components (A / sia) 
Pty. Ltd., 460 Bexley Rd., BEXLEY; Classic 
Radio, 245 Parramatta Rd., HABERFIELD; 
Dyna Stereo Pty. Ltd., 331 Prince's H'way, ST. 
PETERS; Albert Wright Radio Service, 795 
New Canterbury Road, HURLSTONE PARK: 
H. B. Radio Products, 103-105 Catherine St., 
LEICHHARDT; Semicon Electronics, 172 
Carlingford Rd., EPPING. 

CANBERRA: Kitchen and Hi-Fi Specialists, Cnr. 
Giles and Kennedy Sts., Kingston. 

NEWCASTLE: Martin de Launay Pty. Ltd., King 
and Darby Streets; Dynamic Sound, 587 
Hunter Street. 

WOLLONGONG: Dapto TV Service, 156 Prince's 
Hwy., Dapto. 

MELBOURNE: J. H. Magrath and Co. Pty. Ltd., 
208 Little Lonsdale Street. 

BRISBANE: Chandlers Pty. Ltd., cnr. Albert and 
Charlotte Streets; Brisbane Agencies, 78 
Wickham Street, Fortitude Valley, Stereo 
Supplies, 100 Turbot St. 

IPSWICH: Robert N. Smallwood, 205 Brisbane 
Road, Booval. 

NORTH QUEENSLAND: Alvin Communications 
and Electronics, 38 Pegnall St., Pimilco, 
Townsville. 

ADELAIDE: Duncan Agencies, 57 Woodville 
Road, Woodville; General Accessories, 81 
Flinders Street; Trustcott Electronics, 62-64 
Hindmarsh Square. 

PERTH: Atkins IW.A.) Ltd., 894 Hay Street; 
Carlyle and Co. Pty. Ltd., 1 Milligan Street; 
General Accessories, 46 Milligan Street. 


HOBART; 

Street. 


Homecrafts-Tasmania, 199 Collins 


If unobtainable 


For 1 sq. yd. as above send $2.00 
For 2 sq. yds. as above send $3.75 
For 4 sq. yds. as above send $6.50 

Postage paid in Australia and Territories 
to the manufacturers. 

WONDER WOOL 


87 JAMES STREET, LEICHHARDT, 
, v NSW 2040. ^ 

BOX548 — GPO, Sydney 2001. 
Phone: 56 2760. 
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TRANSISTOR STEREO AMPLIFIERS WITH IN-BUILT AM TUNER 
ULTIMATE IN DESIGN — LONG DEPENDABILITY 

USING AIL SILICON TRANSISTORS 40 WATTS — RMS 


SPECIFICATIONS; 

20 watts per channel RMS. 

Total output 40 watts RMS. 
FREQUENCY RESPONSE: 

From 20 to 20,000Hz±ldB. 
HARMONIC DISTORTION; 

Less than 1 per cent of rated output. 
HUM AND NOISE: 

Aux 70dB, Mag 50dB. 

INPUT SENSITIVITY: 

Mag 3mV, Aux 200mV. 

SPEAKER IMPEDANCE: 8 ohms. 
EQUALISED: Mag RIAA. 

TONE CONTROLS: Bass, 50Hz±12dB; 
Treble, 10KHz±12dB. 

LOUDNESS CONTROL; 50Hz lOdB. 
SCRATCH FILTER: 

(High filter) at lOKHz 9dB. 

RUMBLE FILTER: 

(Low filter) at 50Hz 5dB. 

PROVISION FOR TAPE RECOR¬ 
DER; Record or playback with DIN 
plug connection. 

PROVISION FOR HEADPHONES: 

With headphone ^ speaker switch on 
front panel. 

DIMENSIONS: 16V2 x 5V2 X llin deep. 
TUNER:. This unit can be supplied with 
either valve or transistor tuner with a 
coverage of 530 to 1600 KHz. Calibrated 
dial available for all states. 

THE CIRCUIT incorporates regulated 
power supply with transistor switching 
protection for output transistors. 26 
silicon transistors plus 5 diodes are 
used. 



$134.00 

PLUS FREIGHT 

(CABINET EXTRA) 

MODEL C300/20/T 

(with Tuner) 


$108.00 

PLUS FREIGHT 

(CABINET EXTRA) 

AMPLIFIER ONLY. 

Specifications as above but with 
the added featur.e of front panel 
switch which allows selection of 
two speaker systems. 



Cabinets for above in teak or walnut with metal trim, $10 extra. 


MODEL C400/20 


THE NEW MAGNAVOX 8-30 SPEAKER SYSTEM 

Complete System (1.6 cubic ft.) In Walnut or Teak Veneer, Oiled Finish, 
(regret no mall orders for complete system.)-$60.00 

Speaker Kit (less cabinets) COMPRISING 1-8 ' 30 Speaker, 2-3TC Tweeters, 1- 
3in. Tube, 1-4 or 2uF Condenser, Innerbond and Speaker Silk Available in 8 or 
15 ohms. Postage $1.50 extra. $29.50. 

Cabinet kits for above 1.6cu. ft. $20each plus freight 


NEW 6 WATT STEREO AMPLIFIER WITH AM. TUNER 



$88.00 

FREIGHT & PACKING EXTRA 

N.S.W. $1.75 
Interstate $2.75. 

Dimensions 12 V 2 " x 3 V 2 " x 9 " deep 


A high quality stereo amplifier incorporating the new Plessey SL403D I.C. audio am¬ 
plifiers with separate bass and treble controls with inbuilt high gain A.M. tuner giving a 
coverage of 530 to 1600KHz with calibrated dial available for all States. Timber cabinet 
available In teak or walnut oiled finish. 

SPECIFICATIONS: 

DISTORTION: 

Less than 1.5 per cent THD at IKHz, less than 0.5 per cent at lOOmWat IKHz. 

SIGNAL TO NOISE RATIO; 

-62dB with respect to 3 watts into 8ohms. 

FREQUENCY RESPONSE: 

Within 2dB from 20Hz to lOOKHz. 

TONE CONTROLS: 

Bass control 15dB boost or cut at 50Hz, treble control 14d B boost or cut at lOKHz. 

INPUT SENSITIVITY: 

250mV for all imputs, tape, aux. or phono. 

SHORT CIRCUIT PROTECTION. 


Above amplifier tuner supplies with two Magnavox 8WRMkV speakers, two 3TC tweeters, 2 4mfd. condensers and Garrard 
SRP22 record player with Sonatone ceramic cartridge. r\r\ 

Detailsof speaker cabinet with innerbond and speaker silk supplied. SlOO.OO FR^IOHT EXTRA 


TRANSISTOR AM TUNER WITH PREAMPLIFIER 



.00 


Suitable for use with all valve or transistor HI-FI amplifiers, tape recorders or PA 

amplifiers 

SPECIFICATIONS 

Frequeacy coverage 530 to IGOOKHz. bandwith 9KHz. Inbuilt aerial, provision for 
external aerial. 240V AC operation. Dimensions IOV 4 x 6 x 3 ‘/ 2 ins. Output variable 
from 50m V to 700m V. 


Post and packing $1.50 


mBBmmnmmm 


CLASSIC RADIO 


245 PARRAMATTA ROAD, HABERFIELD, 2045 N.S.W. PHONE 798 7145 
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Told You Lately That I Love You? — Big 
Bad John. (L.D.S.) 

¥ ¥ ¥ 

THEATRE ORGAN MEMORIES. Knight 
Barnett at the Conn theatre organ. 
Stereo, RCA Camden CAMS-181. 

The first time I ever heard a theatre 
organ was at the Palatial Theatre in Bur- 
wood, NSW. The organist: Knight Barnett. 
The date: circa 1933. It was with particular 
interest, therefore, that I listened to this 
recording, made in Adelaide on the 3- 
manual Conn electronic. 

Once again, one has to remark on the 
likeness of the sound to that of a pipe 
Wurlitzer, when the big Conn is played by 
an old-time theatre organist. 

The tracks: Hello Dolly — I Believe — All 
The Things You Are — Real Live Girl — 
Impossible Dream — Climb Every 
Mountain — Consider Yourself — As 
Long As He Needs Me — June Is Busting 
Out — If I Loved You — Smoke Gets In Your 
Eyes — The Lady Is A Tramp — Exodus — 
Love Is Here To Stay — Lover. 

A journey into nostalgia and one that 
theatre organ enthusiasts will certainly 
want. (W.N.W.) 

★ ★ ★ 

JESUS CHRIST SUPERSTAR. Selections 
from the original Broadway cast per¬ 
formance. MCA stereo MAP / S 5533. 
With “Jesus Christ Superstar” currently 
being staged in Sydney many people will be 
interested in purchasing a record such as 
this. I do not propose to comment on the 
content of the songs. This has been done, ad 
nauseam, in other publications. The singing 
standard on this record is better than ex¬ 
pected from a stage cast and the sound 
quality is very good. 

The tracks featured are: Heaven On 
Their Minds — Everything’s Alright — This 
Jesus Must Die — Hosanna — Pilate’s 
Dream — I Don’t Know How To Love Him — 
Gethsemane — King Herod’s Song — Could 
We Start Again Please — Judas’ Death — 
Trial Before Pilate — Superstar — John 
Nineteen: Forty-One. (L.D.S.) 

★ ★ ★ 

I CAPRICORN. Shirley Bassey. United 
Artists stereo SUAL-934487. 

One of the ways to judge whether a record 
is worthwhile is to read the cover notes. If 
they don’t oversell or are absent, then the 
record is often a good one. Such is the case 
with this album. It has no cover notes and 
the performance speaks for itself. Shirley 
Bassey is dynamic as only she can be. And 
she is backed by a first-class instrumental 
group. Recording quality is excellent and 
the surface noise is negligible. 

Twelve tracks are featured: I Capricorn 
— The Look Of Love — The Way A Woman 
Loves — Love — Where Am I Going — I’ve 
Never Been A Woman Before — For All We 
Know — The Greatest Performance Of My 
Life — Where Is Love — Losing My Mind — 
One Less Bell To Answer — Lost And 
Lonely. (L.D.S.) 

★ ★ ★ 

BLACKPOOL SING-SONG. Ernest 
Broadbent at the Wurlitzer Organ of the 
Tower Ballroom, Blackpool Stereo 
Columbia. SCXO-8467. 

Maybe I was in an unsympathetic mood 


but the last time I reviewed a Blackpool 
Singalong with Reginald Dixon at the organ, 
it annoyed rather than entertained. 

Somehow this occasion, in the hands of 
Dixon’s successor, comes across better. 
The audience is noisy but they are happy 
and responsive and Broadbent is careful to 
stay with them. He also works in some nice 
flourishes and keeps the organ well to the 
fore. 

I counted about 28 numbers on the two 
sides — certainly far too many to list. But 
they are all old time favourites; you’ll know 
them all! 

Singalong records are not everybody’s 
cup of tea but if you have a nostalgic streak, 
you’ll enjoy this one. And if you listen 
through the sound of the audience you’ll 
hear some very good work at the console 
and some very pleasant registrations. 

Technically, the recording is excellent. 
(W.N.W.) 

★ ★ ★ 

SOLID GOLD HAMMOND. Harry 

Stoneham. Stereo, EMI Studio 2. TWO- 

345. 

If the big 3-manual Conn seems to be 
favoured by old-time theatre organists, 
Hammond is the frequent choice of the new 
generation, particularly those performing 
in a group situation. Harry Stoneham on 
Hammond is the lead artist here, but he has 
electronic harpsichord, piano and celeste to 
hand. Others in the group provide trumpet, 
flugelhorn, drums, bass guitar, guitar and 
percussion. 

The ten tracks contain medley 
arrangements of 27 numbers, providing a 
variety of musical styles and organ sounds. 

To quote from die notes, there are 
sambas, waltzes, good-time numbers, bossa 
novas, TV themes, Latin rhythms, western 
movie themes, Parisian melodies, folk beat 
and jazz waltzes. In short, quite a variety, 
well played, well recorded and in complete 
contrast to the theatre style of Knight 
Barnett, reviewed elsewhere in these pages. 
(W.N.W.) 

★ ★ ★ 

FINGERS OF GOLD. Juanillo de Alba, 

guitar. Stereo, His Master’s Voice 

SOELP 9767. 

The sleeve note tells us that de Alba 
dislikes recording sessions, as he prefers 
the “warm atmosphere of a capacity filled 
concert hall”. There are also a string# of 
superlatives about the artist which are not 
borne out by his performance here. I can 
only suppose, therefore, that he was not 
able to give his best in the “clinical solitude 
of the recording studio’’. The first item 
played is called here “Romance”, and this 
is in fact the well known “Jeux Interdit”, a 
popular favourite with guitarists. I have not 
previously heard it sound so stilted as here. 
I doubt whether the remaining seven titles 
are at all well known, but here they are: 
Olvida — Tu Sonrise — Balcon Gaditano — 
Mi Favorita — Mi Viejo Olivo — Lagrima — 
Arroyuelo. There is more fluency in the 
playing on side two, but in general the 
playing does not compare with that of the 
many other excellent recording guitarists. 

The recording is of good quality, and it 
would appear particular care has been 
taken to avoid picking up the clicks and 
squeaks which mar so many guitar 
recitals. (H.A.T.) ^ 


: ^ADIO CHASSIS - 

, "INSTRUMENT CASE- 
ENGRAVED & PRINTED PANEL 

BOXES" 
(Aluminium) 
HEATING SYSTEMS 
PTYLTD 

19*21 The Boulevarde, 
Caringbah 2229 
' Phone 525-5222 
Alines 


INTRUDER ALARMS 


For Homos. Offico. Wookondort. Cars Etc. 


If you can install a doorbell then you can install these. 

• Home Alarms (6-12 Volt Trans.) $12.15-$37.50 
s Sirens (12 Volt. V 2 to 2 mile range) $10.00-$34.50 

• Pressure Mats $9.50-$n.50 

• Car Alarms (Protects car & contents) $25.00 

• Reed contacts & Magnet $1.25 

• Reed contacts (Screw-on type) $2.50 

• Key switch $4.25 

• Aluminium circuit tape $2.20 

• Adhesive contacts for tape $0.20 

• Mini shock recorders $2.50 

• Heat sensors (N.O. — Close at 135*F) $4.00 

• Light sensitive relay (switches on at sunset, off 

at dawn) $8.50 

MANY MORE— Send S.A.E. FOR Catalogue 
R. C. Protector Alarm Systems 
Box 226. Brookvale, N.S.W. 2100 Or call at . . . 
10CrlnanSt.,HurlstonePark, N.S.W. Phone55 7151. 

9 Chard Rd.. Brookvale, N.S.W. Phone 93 7292. 
Open Saturday Mornings 


JOHN CLEMENTS 

The Record Specialist 
The Basement, 243 Collins St. 63 4966 

STEREO RECORDS AT $2.75 E ACH 
BRAHMS: Violin Concerto op. 77 with David 
Oistrakh, Saxonian State Orchestra — 
Dresden, cond. Franz Konwitschny. 
NIELSEN: Violin Concerto, Helios ov., with 
Tibor Varga, the Danish Royal Orchestra, 
cond. Jerzy ^mkow. 

ORGAN MUSIC: in the cathedral of Cologne, 
inc. Bach: Prelude and Rugue BWV 543, 
Organ concerto No. 2 BWV593, etc. 

SUPPE: Overtures me. Poet and Peasant. 
Boccaccio, The Beautiful Galathea, Light 
Cavalry, Morning Day and Night in Vienna, 
Pique Dame, Polish Radio Orch., cond. 
Rachon. 

TCHAIKOVSKY: Romeo and Juliet / Prokofiev: 
Romeo and Juliet, Berlin Philharmonic or¬ 
chestra, cond. Maazel. 

VIVALDI: Concerto gross op. 3 / 11, Concerto op. 
10 / 3. Concerto a 4, Bassoon concerto PV 137. 
Sinfonia “A1 Stanto Sepolcro”, with Wolfgang 
Schneiderhan, Claude Stark, Rudolf Kiepac. 
BRUCH : Violin Concerto op. 26 / Mendelssohn: 
Violin concerto op. 64, Wolfgang 
Schneiderhan, cond. Friesay & Leitner. 
CHABRIER: Espana / Rimsky Korsakov: 
Capriccio Espagnol / Raval: Rhapsody, 
Espagnole / Falla: El Amor Brulo, cond. 
Semkow. 

TCHAIKOVSKY: Piono concerto No. 2, Shura 
Chercassky. 

SETS OF 2 L.P.’s 

BEE:tHOVEN: Symphony No. 9 & Egmont, 
Leonore, No. 3 ov. with Irmgard S^fried, 
Maureen Forester, Ernest Haefliger, Dietrich 
Fischer-Dieskau, Choir of the St. Hedwig 
Cathedral, Berlin P.O. cond. Farenc Friesay, 
2 L.P.’s $.'>..50. 

POSTAGE VICTORIA .30c. INTERSTATE 60c. 
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GOLDRING 

Engineering (A’asia) Pty Ltd. ^ 






New South Wales: 26 Ricketty Street, Mascot 2020. Telephone 67 6088. 
Canberra: 19 Molonglo Mall, Fyshwick, A.C.T. 2604. Telephone 95 8248. 
Victoria: 162 Pelham Street, Carlton 3053. Telephone 347 5177. Queens- < 
land: 32 Balaclava Street, Woolloongabba 4102. Telephone 91 4972^^^ 
South Australia: 207 Flinders Street, Adelaide 5000. Telephone 
23 3488. Western Australia: 32 Northwood Street, Leederville 6007^^"^ 
Telephone 8 4988. ^ 
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The do it yourself amplifier for non - 
technical people who hate soldering irons. 



Sinclair i 
Pr<to605 I 
Ampltfier |i 




(The Sinclair Project 605) 


The Sinclair Project 605 is a ready- 
to-assemble 30 watt hi-fi stereo 
modular amplifier containing the 
new Masterlink connector unit. 
The Masterlink is the heart of your 
Project 605. All inputs and outputs 
are routed through it by colour 
coded, push-fit, ready tagged wires. 
There’s no messy soldering, nor 
professional skill required. 

Simply follow the instruction man¬ 
ual provided, which shows in full 


size working diagrams, each step. 
The Sinclair Project 605 Amplifier 
Kit comprises 2 power amplifiers, 
pre-amplifier/control unit, power 
supply, Masterlink connector unit, 
instruction manual and all tagged 
wires. 

It’s the simplest, most economical 
way to the world’s finest high 
fidelity. 

Ask your Hi-Fi dealer now or send 
coupon for full particulars. 


GOLDRING 

Engineering (A’asia) Pty Ltd. 

New South Wales: 26 Ricketty Street, Mascot 2020. Telephone 67 6088. 

A 


Canberra: 19 Molonglo Mall, Fyshwick, A.C.T. 2604. Telephone 95 8248. 


✓ 

^ p, . 














land: 32 Balaclava Street, Woolloongabba 4102. Telephone 91 4972.^ 
South Australia: 207 Flinders Street, Adelaide 5000. Telephone 
23 3488. Western Australia: 32 Northwood Street, Leederville 6007 a 
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Telephone 8 4988. 
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PRODUCT REVIEWS 
AND RELEASES 


Impressive performance from Akai amplifier 

New stereo pre-main amplifier boasts 45 watts RMS per channel maximum 
power output, electronic overload protection, and switched 12dB/octave 
filters. 


control range was as specified, bass ±10dB 
at lOOHz and treble jflOdB at lOkHz. 
Switched filter action at lOkHz was —lOdB, 
while that at 50Hz gave —8dB. The slope of 
the roll off due to both high and low filters 
was 12dB per octave with 3dB points at 85Hz 
and 6kHz, thus these filters complement the 
tone controls very adequately. 

The loudness control figures were +7dB 
at lOOHz and +3dB at lOkHz which agrees 
with the specifications. With a IkHz 
squarewave into the auxiliary input socket, 
a switched capacitance box was connected 
across the load. Stability was good; only 
slight high frequency ringing occurred with 
values up to luF across the load. 

Finally we listened to some familiar 
discs. The reproduction was in every way as 
one would expect it to be from an amplifier 
of this calibre. The only limiting factor 
could be the speakers or input source. 



The new Akai AA-5800 amplifier has an 
attractive stainless steel front panel with 
matching veneered plywood side panels. 
Overall dimensions are 17.2 (w) x 5.7 (h) x 
13.2 (d) inches, 432 x 143 x 330 mm. Notable 
control features are, dual bass and treble 
controls allowing response to be adjusted 
separately for each channel, and two 
microphone jacks with separate level 
controls. Included in the circuitry is an 
overload protection system which comes 
into action if the output stages are driven 
too hard. A red warning bezel on the control 
panel glows in this case. 

Akai quote frequency response as 20Hz to 
50kHz (—3dB) and we verified this in our 
tests. RMS power output with 4 ohm and 8 
ohm loads was checked at the rated 0.5% 
distortion level, giving 60 watts per channel 
with both channels driven into 4 ohm loads 
and 45 watts per channel with 8 ohm loads — 
fully meeting specs. 

Akai give signal to noise ratio via the 
phono input as 65dB. This appears to be a 
weighted figure as with an unweighted 
measurement we could not better 54dB. 
Likewise Akai quote signal to noise via the 
auxiliary input as 80dB but we could only 
realise 71dB. But of course these are still 
very good figures and compare favourably 
with other units. 

Akai’s figures indicate less than 0.6mV 
residual noise with the volume control 
minimum. Our unweighted figure in this 
case was nearer 1.1mV, but much of this 
was very low frequency components which 
would not be heard. The sensitivity figures 
for maximum power output were as follows. 



SlHlt0 PROTECTION FOR 

EXPOSED ENDS OfOw ^ 
MOTOR SHAFTS \ 

BUS BARS 

INDOOR-OUTDOOR STORAGE 

Seals out moisture—prevents 
corrosion—gives long or short term 
indoor—outdoor protection. 

EASY TO APPLY AND REMOVE 


Available from your accredited CRC Distributor 


Phono: 3mV. Aux: 180mV. Main amplifier: 
775mV. Tape inputs: 180mV. Mic: 3mV. 

Harmonic distortion was verified as less 
than 0.05% at power output 20 watts. 
Channel separation was 50dB, a very good 
figure, although Akai claim 60dB. Tone 


A new range of Solartron digital volt¬ 
meters using modular construction and 
designed to allow the user to optimise the 
instrumentation for the application has 
been announced by Schlumberger In¬ 
strumentation Australia Pty Ltd. The 
voltmeters, called the “Master Series”, use 
dual slope integration to achieve a high 
degree of noise immunity. All models 
operate at a sampling rate of 10 sample/s, 
but a remote programming facility on 
certain models allows faster rates of 25 and 
100 sample/s. 

High accuracy and long-term stability are 
claimed for the instruments, by the in¬ 
corporation of the following features: 

A stabilised reference source using a 
carefully selected zener diode to give a 
stability of better than 20 parts in 10 ^ over 
a period of one year; 

Dual ramp integration minimises system 
errors. The internal circuits are drift- 
corrected between each reading on a 


Overall we were very impressed with this 
unit. 

The AA-5800 retails at recommended 
price of $510 and is distributed by Akai 
Australia Pty Ltd, 276 Castlereagh Street, 
Sydney, NSW, 2000. (G.N.) 



time-sharing basis; 

A fully chopper-stabilised input amplifier 
gives low drift rates and long-term 
stability. 

Options of programmable and remote- 
control operation; 

For systems applications the front-panel 
controls are easily inhibited. 

A range of additional units available 
include fanout units, printers, online 
calculator for linearising etc, recorder 
drive unit, a ten-input programmer, and a 
current adapter for DC and AC measure¬ 
ments. 

Further information can be obtained from 
Schlumberger Instrumentation Australia 
Pty Ltd, PO Box 138, Kew, Victorial 3101. 



Solartron DVMs have modular construction miiniHMItllMtHNMIlMIHIMIHNIMIHMIMHIMMIMIMliHIINIMMI 
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Versatile performance from 
new Sharp calculators 

Two additions to the range of Sharp electronic calculators 
available in Australia have features which enable them to 
perform a wide variety of complex calculations. 



CS-421 is an advanced design with 14 
different inbuilt functions such as cosines, 
logarithms, Pi and a range of algebraic 
functions, effective to ten digits. Its 
capacity in the case of a floating decimal 
system is 12 digits in the mantissa and two 
in the exponent, resulting in a calculation 
ranee from 10 ’’ to 10’’ It can perform four 
arithmetical calculations, has square root 
extraction, and can make use of a register 
of 12 memory banks in its stored program 
system (facilities are also available for 
external memory using magnetic cards). It 
can perform 144 steps and has 38 pairs of 
unconditional jump, conditional jump, non¬ 
zero jump and sign jump. Other facilities 
are multi-division, correction and program 
check / de-bug. 

The company envisages the CS-421 has a 
logical application in the fields of ar¬ 
chitecture, surveying and dynamics in 


Polycarbonate capacitors from UK 

A range of polycarbonate film capacitors 
manufactured in the UK by M.F.D. 
Capacitors, of Penley, Wrexham, have 
ionisation inception voltages far in excess of 
the rated AC voltages. 

The basic technique involves the 
production of two capacitors in series in a 
single winding. While this is not new in the 
design of capacitors, it is believed to be the 
first application of the technique to 
metallised film capacitors. Other ad¬ 
vantages claimed are: significant reduction 
in size; completely dry winding of 
polycarbonate film, whereas foil and paper 
types generally use a liquid inpregnant; 
operating temperature range of -55° to 
-f-85°C; low power factor losses; low series 
resistance and inductance. 

The capacitors are available for 250V or 
440V AC ratings, and any capacitance from 
O.luF upwards can be supplied in a variety 
of housings. Non-standard values may be 
specified, and close tolerances are 
available. 

M.F.D. Capacitors worked on the design 
the capacitors for almost a year, and 
proving tests have been conducted since the 
middle of 1971. Independent tests carried 
out by a consultant showed that on sample 
units with a nominal DC rating of 630V and a 
stipulated AC rating of 430V, they were able 
to apply up to 500V RMS with no signs of 
ionisation or spurious discharge. 

MFD capacitors are distributed in 
Australia by Anelco Electronics, 18 C!han- 
dada St, Sea view Downs, SA 5049. 


it could also function as an easily-used 
computer in commercial and university 
laboratories, hospitals and financial circles. 

CS-224V weighs no more than an average 
telephone yet is capable of carrying out 
complicated calculation at high speed. This 
has been made possible by the use of Extra 
Large Scale Integration (ELSI) circuitry. 
CS-224V uses three working registers and 
two memories to carry out extremely 
complicated calculations, such as the sum 
of products, the products of sums, and 
power calculations. When progressive 
accuracy is necessary, there is a “verify” 
switch which is used after a calculation is 
repeated to verify that both results were the 
same. The machine also has a second 
memory which enables the operator to hold 
a constant addend, subtra-hend, 
multiplicand and dividend. The constant 
can be held to any given number of decimal 


places, regardless of the present decimal 
point. 

Three working registers enable full 12- 
digit calculations; one register keeps the 
read-in number and answer, the other two 
are for calculation. 

No special training is required to use the 
CS-224V, because the steps for successive 
multiplication and division are entered into 
the machine just as they would be written, 
and the answer appears instantly. 

Features of the design include lamps 
which light when there is an overflow error, 
or when a, memory entry is registered; 
Decimal positioning is automatically set by 
a tabulation selector; numeral keys cannot 
be double set; automatic clearance on 
switch-off. 

Further information on these calculators 
can be obtained from The Sharp Cor¬ 
poration of Aust Pty Ltd, 22 Burrows Road, 
St Peters, NSW 2044. 


SALE! 


SUPERSEDED 



INSTRUMENTS 


12 Month Guarantee 
Spares and After-Sales Service 


ELECTRONIC MULTIMETER HI108 

Battery operated, general purpose multi-range 
meter. 

A.C./ D.C. voltage ranges 100 mV — 1000 V 
A.C./ D.C. current ranges luA — 3A 
Resistance measurements 2 K Ohms — 20 M 
Ohms. 

Decibels -10 — +60 dB 

rf voltages 300 mV —10 V up to 250 MHz 

Input resistance (A.C. / D.C.) 1 M Ohm / V to 30 

V then 30 M Ohm. 

PRICE: $200.00 


SIGNAL GENERATOR TYPE 111 

General purpose A.M. Signal Generator. 

Mains operated 

6 directly calibrated frequency bands from 150 
KHz —500 KHz to70MHz —220 MHz 
rf signals of 100 uV, 1 mV, 10 mV and 100 mV 
rf calibration accuracy of ±1% 

PRICE: $85.00 


ELECTRONIC TEST METER 

Mains operated Multimeter 

D.C. Volts 250 mV —1000 V or 2.5 V — 10,000 V by 

multiplier 

D.C. current 25 uA — 1 A 
A.C. Volts O.IV — 2500 V r.m.s. 

A.C. output power 5 mV — 5 watts 

Decibels -10 dB-1- 5 watts 

Capacitance 0.001 uf — 50 uf 
Resistance and insulation ranges also 
PRICE: $40.00 


SIGNAL GENERATOR TYPE TFM 

Wide band Ap/ FM Signal Generator Mains 
operated 

A.M. ranges 5 — 220 MHz 
F.M. range 65 — 120 MHz 
Accuracy ±T% 

Discrimination can be set to frequency variation 
as low as 1 in 4000 
Output 2uV — 100 mV 
PRICE: $130.00. 


Full details from — 

ELECTRICAL EQUIPMENT OF AUSTRALIA LTD. 

86 Liverpool St, Sydney, NS.W.2000. Phone: 61 8321 
2 Palmer St, South Melbourne, VIC .3205. Phone: 6991288 
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AWA tuner is attractive, performs well 

The AWA AM3 tuner offers the selection of broad or narrow IF passband, 
and switched sensitivity for reception of local or distant stations in the 
broadcast band. 


The tuner is one of the units in the AWA 
“Orthodfidelity” range of high fidelity 
units, reviewed in “Electronics Australia” 
in the July, 1970 issue. At that time, the AM3 
tuner was discussed only briefly. 

The unit is uniform in styling with the 
other unite ii*. ihe range, with front panel of 
extruded ahTninium, wooden teak-finish 
side panels, rmd vinyl-coverea mild steel 
panels w! ich ;orm the top and bottom of the 
unit. Ovt. all dimensions are 16in wide x Sin 
deep X 4t2in high (410 x 200 x 115mm). The 


width is uniform with other units in the 
series. 

The front panel has a black plastic insert 
with transparent rectangular windows 
which reveal the recessed dial scale and a 
tuning indicator. Directly below the dial- 
scale window, the insert has a logging scale 
overprinted in white. The tuning scale is 
well lit, and easy to read. 

Below the insert, the six controls provided 
are accommodated on the main part of the 
aluminium extrusion, comprising five push¬ 


buttons and the tuning knob. The push¬ 
buttons are labelled (left to right) On, Sharp, 
Broad, Distant, Local. 

A five-pin DIN socket at the rear of the 
case provides both high level and low level 
outputs. Adjacent to the socket is a preset 
control which allows output levels to be 
adjusted to suit the sensitivity of the am¬ 
plifier used. 

We checked the manufacturer’s 
specifications, and in each case were able to 
obtain more favourable figures than those 
quoted. AWA quote sensitivity as more than 
lOdB signal to noise ratio for 2uV in¬ 
put (select Distant and Sharp). We 
measured 19dB signal to noise under these 
conditions. 

The AGC characteristics were yven as 
less than 6dB variation in output level for an 
input change from lOuV to lOmV (select 
Broad and Distant). The output change 
was approximately 2dB in our case. 

The IF passband 3dB points occurred at 
+3kHz on the narrow band, and jfS.SkHz on 
the broadband. These figures verify the 
manufacturer’s claims, for ImV input at 
IMHz. The audio outpu^ levels were 
checked v th the preset { in control id 
maximum and ImV input at iMHz 
modulated 30% by a IkHz sinewave. The 
high-level output was 260mV while the low 
level figure was 26mV. AWA quote 250mV 
and 25mV. 

Access to inside the case is easily 
achieved by removing four screws. To say 
that the inside is uncluttered would be an 
understatement. There is room inside for 
three tuners! However, it must be 
remembered that the case dimensions are 
dictated by the need for uniformity with the 
other units in the range. One advantage of 
the roomy interior is that all parts are 
easily accessible, and this should simplify 
servicing procedures. 

On subjective listening tests, we found the 
AM3 delivered a clean output, and the 
fidelity of the sound is excellent when the 
unit is tuned to a good program source. 
From the results obtained, it is evident that 
some Sydney stations do transmit the 
higher frequency limits of modulation. 
Switching from sharp to broad band during 
reception causes a noticeable difference in 
tonal quality at both ends of the band, as one 
would expect, but perhaps this difference is 
slightly more noticeable at the high end. 

With the sensitivity set for distant 
reception we received several distant 
stations, including 2CR Canberra, in mid 
afternoon. There was no apparent in¬ 
termodulation between local stations with 
this sensitivity setting. 

Our one criticism is that, at night in many 
locations, with wide-band selected, trouble 
will be experienced with a lOkHz inter¬ 
carrier whistle. The circuit does appear to 
include a simple lOkHz filter in series with 
the output but it is apparently not equal to 
Australian reception conditions. Our own 
experience suggests that a “notch” con¬ 
figuration is essential. 

The AM3 is manufactured by AWA’s New 
Zealand associate company, and is 
distributed in Australia by Engineering 
Products Division, Amalgamated Wireless 
(A’sia) Ltd, Cnr Bennie St and Lane Cove 
Rd, North Ryde, NSW 2113. It is available 
through normal outlets for high quality 
audio equipment. The recommended retail 
price is quite modest, at $119 including sales 
tax in NSW. (G.N.) 



For fine detail work 
—a hands free 
magnifier 



The Magna>Sighter is a precision 
3-D binocular magnifier that leaves 
your hands completely free for work. 
It has hundreds of applications, 
and is invaluable for scientists, 
technicians, craftsmen, toolmakers, 
hobbyists, etc. Slips easily over the 
head-over glasses, too. Proved 
and used by many U.S. universities, 
space research bureaux, govern¬ 
ment departments and major 
industrial organisations. Available 
in 3 different magnifications. 

Price $14.00. 

STC490 


MOGNAraSHTER 

For further information send this coupon today: 

IP----.-----------. 

STOTT TECHNICAL SERVICES MEA172 

(Division of Stott’s 

Technical Correspondence College Pty. Ltd.) 

159 Flinders Lane, Melbourne, Vic., 3000 

Please send me full information on the 3-D Magna-Sighter. 

I understand that no Sales Representative will call. 


Name. 

Address.. 


Postcode.. 
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Acos portable sound level meter 


Portable sound level meter weighs only 26ozs and offers direct dB(A) 
readings, in accordance with International Standards Organisation 
recommendations. 


The Acos SLM 3 is a portable sound level 
meter. The reference sound level against 
which the meter is calibrated is the 
generally accepted threshold of hearing, 
that is a pressure of 0.00002 Newton/sq 
metre. The meter response however is 
weighted to compensate for the response of 
the standard human ear. This meter 
therefore gives a direct subjective reading 
in dB (A). There is an attenuator included 
which allows dB(A) levels from 50 to 130 to 
be measured. The meter reading is merely 
added to the attenuator figure. The unit 
incorporates switched meter damping to 
allow average or peak levels to be 
measured. The microphone can be removed 
and operated remotely with an extension 
cable, if desired. 

A miniature jack on the front panel allows 
a pen recorder to be operated with the unit. 

A calibrator was supplied with the unit we 
received. This calibrator consists of an 
oscillator and a moving coil transducer, 
powered by a nine volt mercury battery. 
The battery voltage is stabilised by a zener 
diode. 

Accessories available include: An am¬ 
plifier module to extend the range of the 
instrument, the calibrator mentioned 
above, a tripod, a comparator (two way 
adaptor to enable switching of two remote 
microphones) a windshield, a pen recorder 
and a leather carrying case. 

The manufacturer claims this sound level 
meter is designed to comply with the follow¬ 
ing standards organisation recommenda¬ 
tions: The International Standards 
Organisation recommendation R1999, the 
International Electrotechnical Commission 
recommendation (publication 123), the 
British Standard 3489 and the relevant 
section of the British Standard 3539 for the 
measurement of vehicle noise. 

Literature provided with the instrument 
gives a table of relative noise levels, and we 


Moulded Power Transistors 

Power transistors, Hometaxial range. Six new types, 
all encased in “Versawatt” packages (moulded 
silicone plastic), have been added to this range 
manufactured by SGS/ATES, Italy. They are high- 
current silicon NPN transistors with various voltage 
and current ratings. Types 2N6098, 2N6100 and 2N6102 
have emitter and base leads formed for easy insertion 
in TO-€6 sockets. Electrically identical, but with un¬ 
formed leads, are types 2N6099, 2N6101 and 2N6103 
respectively. 


Warburton Franki Pty Ltd, 372 Eastern Valley Way, 
Chatsvvood, NSW 2067. 



tried a few measurements ourselves. The 
average noise level in our office was ap¬ 
proximately 50dB (A) while that with the 
microphone approximately 1cm away from 
a telephone earpiece producing dial tone 
was 74dB (A). 

Suggested uses of the meter are for the 
measurement of noise levels in situations 
where people may suffer due to excessive 
noise, i.e. factories, busy traffic ways, 
airports etc. 

The recommended user price is $275.00 
(tax exempt). For this price one obtains the 
SLM 3, a calibrator matched to that indivi¬ 
dual meter and a carrying case (leather). 
The industrial distributors in Australia are 
Protector Safety Products Pty Ltd, 
Protector House, 1-17 Buckingham Street, 
Sydney, NSW. The sole Australian agents 
are Amplion (Asia) Pty Ltd, 29 Majors Bay 
Road, Concord, NSW (G.N.) 



SOUND HOUSE 


“BARAC” 

CARBON FILM RESISTORS 

All values and tolerances now 
availab(e ex stock. 

Manufacturers and Distributors 
invited to send for samples and 
specifications. 

SOUND HOUSE PTY. LTD. 
AUDIO CONSULTANTS 
14 BEATTY AVE., ARMADALE, 

VIC. 3143 - PHONE 20 5089 







EVERYONE 

Can have the BEST 


m 

Listening Equipment 

SENNHEISER 

HD414 

Stereo Headphones 

• LIGHTWEIGHT, very easy 
on the ears. 

• REMOVABLE sponge EAR 
PADS fit gently against the 
ears — not round them, 
no“boxed-in” feeling. 

Can be used with any 

Tape Recorder or Amplifier. 

® OUTSTANDING frequency 
response, 20-20,000 Hz. 

Available ex-stock from . . . 
Wholesalers or Aust. Agents 

fs^>(/Ln*UHg^um 

^ ^PTY.LTD. 

VIC.: 493-499 Victoria St., West 
Melbourne. Phone: 329-9633. 

N.S.W.: Sydney. Phone: 929-8066. 

W.A.: Perth. Phone: 49-4919. 

QLD.: L. E. BOUGHEN & CO., 
Auchenflower. Phone: 70-8097. 

S.A.: ARTHUR H. HALL PTY. LTD., 

Kent Town. Phone: 42-4506. 



■ SENNHEISER HD414 

I 

I Name_ 

1 

2 Address_ 

I 

t _ 

I 


E.A.7/72 


MAIL THIS COUPON TODAY 
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HI QUALITY HI-FI STEREO SYSTEMS 


SUN WAH range includes: — 

Sansui —Sonab —Sony 
Kenwood —Dual —Sonoco 
Wharf edale —Thorens —Hitachi 
Garrard — Expo — etc. 




What more could you ask? 

* The best at less. 

* The ultimate after sales service. 

* Easy parking. 

* Mail orders welcome 


Service and repair to all brands of 
amplifiers, tape recorders, record 
changers and radios. 

AH work fully guaranteed. 



ft 


SUN WAH ELECTRONICS 

GROUND FLOOR,405-411 SUSSEX STREET 
HAYMARKET, SYDNEY, NS.W.2000 
TEL.: 211-3736 



At last a breakthrough in the cost for high 
quality portable radio transceivers of the 
walkie-talkie hand-held type. Vl^e are 
introducing and offering for sale a fully 
PMG approved 

MIDLAND 1 WATT TRANSCEIVER 

for 27,240KHz operation with switch 
provision for two additional channels, 
tone call signal, background noise 
squelch control, battery voltage in¬ 
dicator, steel case with separate cover, 
good for five miles distance com¬ 
munication under average field con¬ 
ditions, with penlite cell-batteries for 
ONLY 139.95 PER UNIT, FULLY GUARANTEED. 


MAGNAVOX WIDE RANGE TWIN CONE SPEAKERS 

8 or 16'ohms VC. Post and Packing 65c. 

6WR MK V 12 Watts RMS $9.90 


8WR MK V 16 Watts RMS 110.75 
lOWR MK V 16 Watts RMS |11.50 
12WR MK V 16 Watts RMS $12.50 


SPEAKER SPECIAL 

Imported Tesla 8” Si)eakers. 8 
ohm imp. 14.75. Post and Packing 
65c. 


240 VOLT AC 
OPERATION 


NEW IMPORTED STEREO TURNTABLE AND PICK-UP 

3 speed turntable with ceramic 
stereo pickup counter-balanced 
tubular arm, $7.90. Base in teak 
or walnut, $5.50 extra. De luxe 
base $8.50 Post 50c or $1.00 with 
base. 

Turntable and motor separate $4.50 



A TRANSISTOR PREAMP FOR MAGNETIC 
PICKUP OR TAPE HEAD 

Using 2 transistors per channel, as featured in “Electronics 
Australia’’ (Sept. 1971). Complete kit includes transistors, PC 
board, resistors, capacitors. 

Circuit and full details supplied. 

Kit (not incl. box) $7.90 
240V Power Supply $4.50 
Metal box $2.00 extra. 

State if required for pickup or tape 
head. 



NEW LOW COST STEREO SYSTEM 

AS FEATURED IN JAN. ELECTRONICS AUSTRALIA 
Complete kit of parts including “Garrard’’ 
record player with auto, stop and crystal 
pick-up. Magna vox 8WR or 6WR wide range 
twin coned speakers. (Cabinets not sup¬ 
plied). Amplifier only, less speakers and 
player. $32.00 
$69.50 Post and packing $2.50 extra. 



POLYESTER CAPACITORS 

Pack of 100 new polyester capacitors .001 to 0.1 in 160, 250 and 
400 volts working. $3.50 Plus 50c Post and Packing 


BROADCAST TUNER KIT 

$22.50 

Post 75c. 

Complete kit of parts including dial mechanism and zener 
diode for this I.C. tuner as featured in Feb. 71 E.A. 



NATIONAL RADIO SUPPLIES 


332 PARRAMATTA ROAD, STANMORE, NSW 2048 PHONE 56 7398 
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Improved Cells from National 

A significant improvement in cost / performance ratio is claimed for a new^ 
range of National carbon-zinc cells, when compared with conventional cells. 


The new cells, called Neo Hi-Top, have 
about three times the life of other carbon- 
zinc types for less than twice the cost, and in 
fact the performance compares favourably 
with that of the considerably more ex¬ 
pensive alkaline cells. Comparative data 
from the manufacturers show that alkaline 
cells cost from 88% to 96% more than Neo 
Hi-Top cells, but give only about 14.6% to 
21 % better performance. The Neo Hi-Top 
cells would therefore seem to be a logical 
replacement for alkaline cells in some 
applications. 

Manufacturer’s literature claims that the 
superior results of Neo Hi-Top cells are 
obtained from a patented construction 
method, newly developed materials and 
rigid quality control. 

Neo Hi-Top cells are available in the 
popular UMl (D cell), UM2 (C cell) and 
UM3 (Penlight) sizes. Retail prices are as 
follows: 

UM-INE D cell 48c each 



UM-2NE C cell 36c each 
UM-3NE Penlight 26c each 
Supplies are available through normal 
retail outlets. Trade inquiries should be 
directed to Haco Distributing Agencies Pty 
Ltd, 57-69 Anzac Parade, Kensington, NSW 
2033. 


TRADE RELEASES—in brief 



RF signal generator, model 750, offers AM, FM and 
pulse modulation in the 9.5 to 520MHz ran^e. 
Manufactured by L<^iMetrics Inc, USA, the in¬ 
strument features a 5-digit frequency readout LED 
display on the front panel. Other features include; 
accuracy of ±.001% to .05%of frequency; RF output 
IV automatically levelled to within ±0.5dB; all solid- 



A new range of small transformers is being 
off erect by Ferguson Transformers Pty Ltd, 
331 High Street, Chatswood, NSW 
2067. These transformers, based on 
materials for fluorescent ballasts, feature a 
low profile shape and insulation which 
meets AS Cl26. Connections are via pins 
and push-on receptacles. Power ratings, 
IVain high, up to 12VA, 116 in high, up to 
20VA. At present, these transformers are 
only available to order. 


state construction; function controls are grouped on 
front panel for easy use. The FM facility (which can be 
used independenUy or with AM or pulse modulatiwi) 
provides calibrated deviation of lOkHz, 30kHz, lOOkHz 
or 300kHz. Deviation is read direcUy from a front-panel 
meter. Distortion is less than 0.5% at 75kHz deviation. 
Elmeasco Instruments Pty Ltd, PO Box 334, Brook- 
vale, NSW 2100. 


POWER 

MODULES 



• Single and Dual Outputs 

• Output Voltages to 50 Volts 

• Output Current to 2.0 Amps 

• Line and Load Regulation — Less 
than 0.01 ’/o 

• Short Circuit proof 

SCIENTIFIC ELECTRONICS 
PTY LIMITED 

42 Barry Street, Bayswater, 
Vic 3153. Phone: 

Melbourne 729 3170; Brisbane 
474311; Adelaide 771325; Perth 
21 6146 


NEED 


SELF SERVICE 

jCLEARLY MARKED PRICES| 
NO DELAY 

Knobs CISO different designs) 

Dial drive drums, pulleys, | 
springs 

Dial drive cords 
Transformer bobbins 
Battery cases and snaps 
Grommets and knock outs 
Lacing cords 
Fuses and fuse holders 
Multi-way connectors 
Slide switches 
Toggle switches 
Rocker switches 
Push button switches 
Key switches 
Antenna switches 
Phone and power plugs 
Phone and power jacks 
Binding posts 

Audio connectors and adaptors | 
Feeder connectors 
Panel lights 
Neon lamps 

Valve and transistor sockets 
Barrier terminal blocks 
Lug strips 

Screw terminal strips 
Pin and jack strips etc. 

Plus Australia's most com -1 
prehensive range of electricalV 
insulating tapes, sleevings,\ 
and materials. 


can 


Corner Sussex &■ Little Hay 
Streets, Haymarket 
Phone Sydney 211 5077. 

Entrance from courtyard off 
Little Hay Street. 

Trade Enquiries given prompt 
tention. 


at- \ 
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EDGE ELECTRIX 


Speciaiists in Electronic Parts 
and Equipment 


25ABURWOODROAD, BURWOOD 2134, NSW Phone: 747 2931 


SEMI-CONDUCTORS EX-STOCK 
A15A 3A-100V Rect. Diode 
A15M 3A-600V Rect. Diode 
AA119 Germanium Diode 
AC06DR 6A-400V Triac 
ACIODR 10A-400V Triac 
AC107 PNP Germanium Transistor 
AC125 PNP Germanium Transistor 
AC126 PNP Germanium Transistor 
AC127 NPN Germanium Transistor 
AC128 PNP Germanium Transistor 
AC127/ 128 NPN/PNP Symm. Pair 
AC127/ 132 NPN/ PNP Symm. Pair 
AC132 PNP Germanium Transistor 
AC172 NPN Germanium Transistor 
AC187 NPN Germanium Transistor 
AC188 PNP Germanium Transistor 
AC187/ 188 NPN/ PNP Symm. Comp. 
Pair 

AD139 PNP Germanium Transistor 
AD149 PNP Germanium Transistor 
AD161/162 NPN/ PNP Symm. Comp. 
Pair 

AF116 PNP Germanium Transistor 
AF117 PNP Germanium Transistor 
AF124(AF114) PNP Germanium Tran¬ 
sistor 

AF125(AF115) PNP Germanium Tran¬ 
sistor 

AN1102 Compensating Diode 
AN 2005 
AS204 / 206 

ASZ15 (OC28) PNP Germanium Power 
ASZ16 (OC29) PNP Germanium Power 
ASZ17 (OC35) PNP Germanium Power 
ASZ 20N PNP Germanium Amp 
AY1105 NPN 

PNPAFAmp 
PNPAFAmp 
Silicon Junct. Diode 
Silicon Var. Cap. Diode 


Open Mon.-Fri. 8.30 am to 5.30 pm. 
Saturday morning 8.00 am to 12 noon. 


AYlllO 
AY1115 
BAIOO 
BA102 
BA145 
BC107 
BC108 
BC109A/ B/ C 
Plan. 


NPN Silicon Gen. Pur. Plan. 
NPN Silicon Gen. Pur. Plan. 

NPN Silicon Gen. Pur. 


BC147 
BC148 
BC149 
BC157 
BC158 
BC177 
BC178 
BC179 
BD139 
BD140 
BD139/ 140 


NPN Silicon Gen. Pur. Planar 
NPN Silicon Gen. Pur. Planar 
NPN Silicon Gen. Pur. Planar 


PNP Silicon Gen. Pur. Planar 
PNP Silicon Gen. Pur. Planar 
PNP Silicon Gen. Pur. Planar 


$1.26 

BDY20 

NPN Silicon Hi. Power Planar 

$2.60 




$2.98 

BF115 

NPN Silicon Planar RF Amp 

$0.76 

FU741C 

: I.C. In Line 

$2.55 

$0.32 

BF167 

NPN Silicon Planar RF Amp 

$0.89 

LM301A I.C. 

$2.30 

$2.59 

BF173 

NPN Silicon Planar RF Amp 

$1.02 

LM370 

I.C. 

$6.50 

$4.08 

BF178 

NPN Silicon Planar RF Amp 

$1.60 

MB4 : 

2A-400V Silicon Br. Rect. 

$2.07 

$1.93 

BFX29 

PNP Silicon Plan. Med. Pwr. 

$1.83 

MEL12 

$3.50 

$0.98 

BFY50 

NPN Silicon Planar 

$1.06 

MPF102 F.E.T. 

$1.25 

$0.98 

BFY51 

NPN Silicon Planar 

$0.95 

OA90 

Germanium Hi. Freq. Diode 

$0.28 

$1.02 

BFY52 

NPN Silicon Planar 

$1.35 

OA91 

Germanium Diode 

$0.31 

$0.94 

BFX25 

NPN Silicon Phototransistor 

$3.51 

OA95 

Germanium Diode 

$0.33 

$1.95 

BRY39 

PN PN Silicon Planar Switch 

$2.07 

OA200 

Silicon Diode 

$0.43 

$1.92 

BTIOOA/ 300R 2A-300V SCR. (Flat) 

$2.37 

OA202 

Silicon Diode 

$0.48 

$0.90 

BT100A/ 500 R 2A-500v SCR. (Flat) 

$2.66 

OC44 

PNP Germanium Osc. 

$0.99 

$1.27 

BT101/ 500R 6.A-500VSCR. 

$4.47 

OC45 

PNP Germanium Amp 

$0.99 

$1.00 

BTY79/ 200R 6.4A-200V Thyristor 

%2.C6 

OC71 

PNP Germanium SubmIn. 

$1.23 

$1.10 


400R 6.4A-400V Thyristor 

$3.48 

OC72 

PNP Germanium 

$1.53 



500R 6.4A-500V Thyristor 

$4.30 

OC84 

PNP Germanium Amp 

$1.53 

$2.10 


600R 6.4A-600V Thyristor 

$5.12 

OC926 

$0.75 

$2.23 

BYX21L/ 200 25A-200V Sil. Rect. Diode 

$1.18 

PA40 

8A-400V Bridge Rect. 

$5v.90 

$2.17 


20()R 25A-200V Sil. Rect. Diode $1.18 

R53 Transistor 

$2.63 



Mountings for BYX21L 

$0.28 

SL403D I.C. 

$8.50 

$3.81 

BYX38/ 300 2.5A-300V Sil. Rect. Diode 

$1.15 

TAA300 I.C. 

$3.63 

$0.85 


300R 2.5A-300V Sil. Rect. Diode 

$1.16 

TAA840 I.C. 

$4.46 

$0.85 


600 2.5A-600V Sil. Rect. Diode 

$1.27 

TT800 


$1.46 



600R 2.5A -600v Sil. Rect. Diode 

$1.27 

TT801 


$1.46 

$1.92 

BZX70 

1.7w Pigtail Zener Diodes C7V5 to 

1N914 

Silicon PI. HISpeed Diode 

$0.36 


C30 


$1.18 

2N301 

PNP Germanium Power 

$2.60 

$1.83 

BZY88 

400'nw Zener Diodes 


2N1639 

PNP Germanium Small SIg. 

$1.22 

$0.89 


C3V3 to Cl2 

$0.59 

2 N 2646 

Unijunct. Gen. Pur. SCR. Trigger 

$1.59 

$0.80 


C13 to C30 

$0.79 

2 N 3053 

NPN Silicon Med. Power 

$1.70 

$1.27 

BZY93/ C7V5 

$1.72 

2 N 3054 

NPN Silicon Power 

$1.40 

$2.48 


C9V1 

$1.72 

2N3055 

NPN Silicon High Power 

$1.60 

$2.64 

BZY96/ C4V7 

$1.90 

2 N 3065 

NPNAFAmp 

$0.73 

$2.28 


C5V1 

$1.90 

2 N 3067 

NPN High Voltage Amp 

$0.91 

$0.86 


C6V2 

$1.90 

2 N 3568 

NPN High Voltage Amp 

$1.22 

$1.02 


C6V8 

$1.90 

2 N 3569 

NPN High Voltage Amp 

$1.40 

$1.40 


C9V1 

$1.90 

2N 3638 

PNP Fast Switch 

$0.76 

$0.51 


CIO 

$1.90 

2N 3638A PNP Fast Switch 

$0.89 

$0.39 

BZZ14 

5.6v Stud Zener 

$1.72 

2N3641 

NPN RF Switch 

$1.82 

$1.02 

BZZ16 

6.8v Stud Zener 

$1.72 

2N3642 

NPN RF Switch 

$0.89 

$0.61 

BZZ17 

7.5v Stud Zener 

$1.72 

2 N 3643 

NPN RF Switch 

$1.20 

$0.50 

BZZ19 9.1V Stud Zener 

$1.72 

2N3644 

PNP RF Switch 

$1.94 

$0.45 

BZZ20 

lOv .Stud Zener 

$1.72 

2N3645 

PNP RF Switch 

$1.02 


C106B1 

4A-200VSCR. (Flat) 

$2.14 

2 N 3646 

NPN HiSpeed Switch 

$1.02 

$0.50 

C20D : 

7.4A-400VSCR. (Stud) 

$5.60 

2 N 4360 

F.E.T. 

$1.12 

$0.68 

C122d 

8A-4l)0v SCR. (Plastic) 

$3.20 

2N5457 

F.E.T. 

$1.50 

$0.68 

D13T1 

(2N()027) PUT 

$1.50 

2N5485 

F.E.T. 

$1.81 

$0.68 

EM401 

(EM50) lA-lOOv Rect. Diode 

$0.35 

2N5459 

F.E.T. 

$1.36 

$0.80 

EM404 

lA-(-400v Rect. Diode. 

$0.35 

2 N 6027 

(D13T1) PUT 

$1.50 

$0.69 

EM406 

1A-600V Rect. Diode 

$0.40 

2SH12 


$2.29 

$0.81 

EM408 

1A-800V Rect. Diode 

$0.70 

40406 

PNP Silicon Power Amp 

$2.74 

$0.75 

EM410 

lA-1000 V Rect. Diode 

$o./o 

40407 1 

NPN Silicon Power Amp 

$2.37 

$0.72 

ER900(ST2) Diac 

$0.98 

40408 

NPN Silicon Power Amp 

$2.83 

$2.80 

FUL914 

I.C. 

$1.40 

40409 

NPN Silicon Power Amp 

$3.15 

$2.88 

Fu722 

I.C. 

$3.84 

40410 

PNP Silicon Power Amp 

$3.09 

$5.68 

FU741C 

I.C. Round 

$2.55 

40669 

6A-400V Triac 

$2.99 


Open Mon.-Fri. 8.30 am to 5.30 pm, 
Saturday morning 8.00 am to 12 noon. 

PULL RANGE of capacitors, resistors, 
potentiometers, semiconductors, tuning 
condensors, transformers, speakers, 
valves, switches (rotary, slider, toggle, 
etc,), bezels, batteries, styli, tape 
(BASF) cassettes, flex, soldering Irons, 
relays, plugs, sockets, terminals, tag 
strips, tagboard, matrix board, copper 
clad board, etching material, rectifiers, 
cases, chassis, TV aerials, cable, fuses, 
jacks and jack plugs and kitsets. 


Catalogues 

now 

available 

for 35c 

each 

or 50c if 

posted 


A free 
catalogue 
win be 
issued for 
all orders 
up to 
July 20 


COMPLETE MAIL ORDER SERVICE. ALL GOODS AVAILABLE 
AT COMPETITIVE PRICES. PLEASE CALL, WRITE OR RING FOR A QUOTE. 
Please allow 25c tci cover packing and postage. 
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Printed coil technique, developed by Plessey Win¬ 
dings in the UK, makes possible the manufacture of 
printed inductive coils of extremely high thermal and 
mechanical stability. These devices are specially 
designed for use with ferrite cores, previously not 
practical with printed devices. The Plessey method is 
to etch a series of intercwlnected coils on each side of a 
strip of copper-covered polyester, and then to fold the 
strip concertina-style to bring all the coils vertically in 
line in a multi-layer formation. Insulation is inserted 
between the folds, and the assembly is bonded and then 
profiled by cutting away excess material from the 
corners and the centre aperture. The compact, robust 
unit thus formed can be mounted either on a printed 
wiring board, or integrally with it. 

Plessey Ducon Pty Ltd, PO Box 2, Villawood, NSW 
2163. 

Cam timers, “Micromat” brand. A wide variety of 
these devices, manufactured by Micro-Electric Ltd, 
Switzerland, is now available through the relay 
division of IRH Components. Mr J. Richman, sales 
manager of the division, is responsible for the sales of 
Micromat timers. 

IRH Components Pty Ltd, PO Box 71, Kingsgrove, 
NSW 2208. 

Frequency generator synthesisers, manufactured 
by Adret Electronique, France, are now distributed in 
Australia by AWA. Covering from less than iHz to 
llOMHz, the instruments feature digital and 
programmable frequency selection of high stability 



referred to either an internal crystal or external 
master oscillator. In addition, some models include all 
the functions of standard signal generators, such as 
AM and FM. A range of accessories, consisting of 
programmers, display units and attenuators, is also 
available. 

Engineering Products Division, Amalgamated 
Wireless (A'sia) Ltd, 422 Lane Cove Road, North 
Ryde, NSW 2113. 

A & R-SOANAR GROUP, Melbourne, has floated a 
new subsidiary company, Soanar (Japan) Ltd with 
offices in Tokyo. The manager is Mr Masaomi Honda. 
The new company will act as a centralised buying 
office for the group’s various Japanese agencies, in¬ 
cluding Elna, Noble, KOA, TYX, Nissei, Origin and 
Tamura. 

ENCEL ELECTRONICS PTY LTD has moved its 
Sydney premises to 260 Elizabeth Street (opposite 
Central Station). The telephone number is now 
212 3722. The new premises are considerably larger 
than the old premises in Clarence Street, and have a 
bigger showroom for display and demonstration of a 
wider range of systems and components than 
previously. The Encel range of custom built systems 
will be prominently featured in the showroom. 

H. ROWE & CO PTY LTD, PO Box 42, East 
Melbourne, Vic 3(X)2, requests that all inquiries for 
Peak products should be directed to the company’s 
offices in all states. In the review of the Peak TRM-50 
amplifier, published in the May 1972 issue of “Elec¬ 
tronics Australia”, the address given was incorrect. 
The NSW branch is at 512 Punchbowl Road, Lakemba, 
NSW 2195. 

HEWLETT-PACKARD AUST PTY LTD is moving 
its Sydney office to new premises at the corner of 
Bridge and West Streets, Pymble, NSW 2073. The 
telephone number will be 449 6566. It is expected that 
the move will take place during the first part of July. 


PEOPLE IN INDUSTRY 


HAWKER SIDDELEY ELECTRONICS LTD has 
announced the resignation of Mr T. W. Air from the 
board of the company. Mr R. Kingsford-Smith, 
chairman of the company, has been appointed chief 
executive, and Mr G. J. Donnan has been appointed 
general manager. Mr John Lynch has been appointed 
national sales manager for the products division of the 
company, responsible for marketing Ferris and 
Channel Master products. 

EMI (AUSTRALIA)LTD has appointed Mr John 
Barter as manager of the commercial and advanced 
electronics division. Prior to this appointment he was 
chief engineer for the division. 


Ramo directors are Mr D. W. Sheehan and Dr R. C. 
Becker. 

E. S. RUBIN & CO PTY LTD has appointed Mr 
Wayne L. George as Queensland manager, operating 
from the company’s Brisbane office. Prior to this 
appointment, Mr George was with TAA in Melbourne. 
Mr John J. Martin has been appointed Victorian 
manager, based in the company’s office in Melbourne. 
He was previously Victorian and operations manager 
for Kent Instruments (Aust) Pty Ltd. 

FAIRCHILD AUSTRALIA PTY LTD has appointed 
Mr David Scholium as engineering representative in 
the NSW area. He formerly worked with a large 
distributor in New Zealand. Mr Harry Collins has been 


JULY 

SPEAKER 

SPECIALS 


MAGNAVOX 8.30. 30watts 
complete $58.00 

Cabinet Kit and Speakers $46.00 

MAGNAVOX 10WR and 3TC 
complete $48.50 

Cabinet Kit and Speakers $37.00 

MAGNAVOX 12WR and 3TC 
complete $50.50 

Cabinet Kit and Speakers $39.00 

WHARFEDALE SUPER 10 in R3 
Cabinet $80.00 

Cabinet Kit and Speakers $69.50 

WHARFEDALE Lintern Com¬ 
plete $58.50 

Cabinet Kit and Parts $48.00 

MAGNAVOX 8WR, 16W, $36.50 

Cabinet Kit and speaker $25.50 


(Player Platforms $8.50. Tinted covers $8.30). 
Packing $1.50 per order. Freight on delivery. 
Send for Stereo Catalogue which includes 
Equipment Cabinets — Player Guide and Am¬ 
plifier Specials. 


H.B. RADIO SALES 

Makers of Radio and Radio Furniture for 
40 Years. 


105 CATHERINE STREET, 
LEICHHARDT,SYDNEY. 
Telephone:56 5580. 


appointed to a similar position in South Australia. He 
was previously with EMI and Delmont. Mr Collins 
replaces Mr Peter Walker who has been promoted to 
head of the computer systems group in the Sydney 
office. 

HY-Q ELECTRONICS has appointed Mr Guy 
Thornton as national sales manager covering 
Australasia. He was, until recently, divisional 
manager of the telecommunications division of Pye 
New Zealand. 


AMPHENOL TYREE PTY LTD has announced that 
Australian interests in the new company are headed by 
Mr Christopher W. Tyree, who becomes managing 
director. Other Australian directors are Messrs 
Christopher G. Wilson and David J. Eisenberg. Bunker 



A4r J. Lynch Mr G. J. Donnan 




Mr J. Barter 


Mr C. W. Tyree 


LANTHUR ELECTRONICS 

69 Buchanan Avenue, North Balwyn, Vic. 3104. Tel.: 85-4061. 


SPEED CONTROLLER 

For hand tools or other electric motors." Not a kit, 
but complete ready to use. Reduces speed with no 
loss of torque. Suitable only for ac/ dc or brush 
type motors. S.E.C. approved. 

2 amp. (500 watt) size $12-95 

10 amp. (2500 watt) size. $20-50 

Plus postage. Vic. 40c 
Other. 70c 


BASIC POWER SUPPLY KITS 

Suitable for all transistor type equipment. DC 
voltages available from 6 to 15- Kit consists of 
multi-tapped transformer, bridge rectifier, filter 
capacitor and circuit. 

600 ma. size $5-50 

1 amp. size S5-95 

2 amp. size $7-50 

Plus postage. Vic. 40c 
Other. 70c 


BASIC BATTERY CHARGER KIT 

For charging 6 and 12 volt batteries at 4 amps. 
Consists of transformer, air cooled selenium plate 
rectifier, ballast resistor, pair battery clips, circuit 
and wiring data- $13-95 . 

Plus postage- Vic- 40c 
Other 70c 


AMPLIFIER MODULE KIT 

Easy* to assemble with circuit & wiring diagram 
supplied. Consists of printed board 3V2" x 2V2", 4 
Fairchild transistors, 5 capacitors & 6 resistors. 3.5 
watts output into 8 ohm load with 20 volt dc. supply. 
$6-50- 

Price includes postage 


BASIC LAMP DIMMER KIT 

Consists of 6 amp. triac, diac, ferrite rod inductor, 
pot. with switch, knob, 4 resistors, 2 capacitors & 
circuit. $5-95. 

Triac & diac as used in above $3-25 
Prices include postage 


RADIO TUNER FOR BROADCAST BAND 

Not a kit but ready to use. Solid state mounted on 
P.C. board 5 V 2 '' x 2". Complete with 8“ aerial rod 
and 2V2'' dial knob. Suitable for building into 
amplifier systems, tape recorders etc. or may be 
used directly into high impedance headphones. 
Requires 9 volts dc at 5 ma. Band width 8 khz. 
Output V2 volt approx. $19-95 

Plus pack & post. 35c 


ELECTROLYTIC CAPACITORS 

Min. lOvw. single ended type. Pack of 48, includes 
12 each 4.7, 10, 33 & 100 mfd. $5-50 


MAGNETIC EARPIECES 

Complete with cord St 2-5 mm plug. Three for $1-00- 
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BOOKS B 
LITERATURE 


Hearing aids 

FACTS ABOUT HEARING AND HEARING 
AIDS by the (US) National Bureau of 
Standards. Soft Covers, 32 pages 10 V 4 in x 
Sin (260mm x 203mm). Available from the 
US Government Printing Office, 
Washington D.C. 20402, price US|0.60. 

This is one of several booklets in the NBS 
CJonsumer Information Series. 

The contents headings are: Introduction; 
How You Hear; Causes and Treatment of 
Hearing Loss; Effects of Hearing Disor¬ 
ders; Deafness in the Very Young; What 
You Can Do About a Hearing Loss; The 
Hearing Aid; Selecting a Hearing Aid; How 
to Listen; Maintenance and Care; 
Emergency First Aid; Common Questions 
Users Ask; Hearing Aid (Dosts: Financial 
Assistance: Regional Information; VA 
Performance Evaluation. 

Those sections up to and including What 
You Can Do About a Hearing Loss are very 
good, particularly those dealing with the , 
hearing mechanism and structure of the 
ear. However the last named chapter is 
orientated to the US medical setup, which 
may differ from our own. 

The remaining chapters are somewhat 
disappointing, even granting that explain¬ 
ing all the problems of hearing aids to the 
layman is no easy task. A major criticism is 
the failure to explain how normal binaural 
hearing enables wanted sounds to be 
separated from unwanted sounds and that, 
at the present state of the art, hearing aids 
cannot duplicate all aspects of this. It would 
have been far better than the rather un¬ 
convincing explanations given. 

While there is some comment on the 
problems of listening to TV programs, no 
mention is made of the induction loop 
pickup system. Considering the ef¬ 
fectiveness of the system, this would seem 
to be a serious omission. 

In summary: A good try, and undoubtedly 
from the highest motives, but it appears to 
have suffered from over-simplification. 


ALL BOOKS 

REVIEWED IN THESE 
PAGES 

AND HUNDREDS OF OTHERS) 

AVAILABLE FROM 

TECHNICAL BOOK CO. 

289-299 SWANSTON STREET, 
MELB. 3000. Ph. 663-3951 
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Nevertheless, it would provide valuable 
information to anyone suffering a hearing 
loss. 

Our copy from the publishers. (P.G.W.). 

Transient analysis 

ALGEBRAIC TRANSIENT ANALYSIS, by 
Robert Miller. Published by Rinehart 
Press, San Francisco, 1971. Soft covers, 
228nim x ISOrnm (Gin x 9in), 319pp, many 
circuits and diagrams. Price in Australia 
$5.95. 

This is a further volume in the Rinehart 
Press series in electronics technology. It is 
written primarily for the engineering 

technician, the aim being to provide the 
reader with the facility to analyse electrical 
transient problems rapidly and with insight. 
The approach used is to develop the Laplace 
transform meliiod, in its “p-operator” 

guise. 

The author starts by reviewing the basic 
electrical theorems and algebraic 

operations. He then introduces the p- 
transform method in its basic form, 

together with the concepts of response 
function, excitation function and system 
(transfer) function. The use of these con¬ 
cepts is illustrated by application to basic 
transient problems involving R, C and L, 
and then developed to cover first LC, RC 
and RL problems, and then problems with 
RLC combinations. 

The technique is then developed further to 
deal with the generalised two-port network 
situation, with transformers and ladder 
networks used as examples. Further 
chapters then deal with pulse excitation, 
networks with initial conditions, other 
excitation functions and the prediction of 
transient response. Finally the tenth 
chapter summarises the uses of the p- 
transform technique developed in the book, 
and explains the relationship to the Laplace 
transformation 

The book is written in concise, readable 
language, and is well illustrated. This and 
its deliberately down-to-earth approach 
should make it of considerable value not 
only to engineering technicians, but also to 
undergraduates and engineers wishing to 
“brush up’’ on transient analysis. 

The review copy came from Holt, 
Rinehart and Winston (Aust.) Pty Ltd. 
Ck)pies should be available from all major 
bookstores. (J. R.) 

Semiconductor data 

SEMICONDUCTOR DATA HANDBOOK. 
Published by General Electric Co, 
Syracuse, NY, USA, 1971. Soft covers, 8- 
3 8in X l(]i>/ 2 in (210mm x 265mm), 
1272pp. Price in Australia, $7.50 plus 50c 
postage. 

This handbook includes complete product 
specifications for GE’s entire range of 
semiconductors, including solid state lamps 
1972 


and circuit assemblies. Over 2500 types are 
covered, arranged basically in 
alphanumeric order, with similar types 
grouped together for convenience as on 
individual data sheets. 

The book opens with a 72-page in¬ 
terchangeability index which includes brief 
ratings and characteristics for JEDEC IN, 
2N and 3N types. This is followed by a 66 
page selection guide which again presents 
abbreviated data. The bulk of the book is 
taken up with complete specifications for 
General Electric transistors, diodes, rec¬ 
tifiers, SCRs, triacs, etc. 

For anyone who does serious design work 
and uses GE semiconductors, or is con¬ 
sidering using them, this would be a must. 

The review copy was supplied by 
Australian General Electric Pty Ltd, 86-90 
Bay Street, Ultimo, NSW 2007, from whom 
copies may be ordered. (J.H.) 

Revision texts 

TEST YOUR KNOWLEDGE OF 
TELECOMMUNICATION, by L. Ibbotson, 

86pp. 

TEST YOUR KNOWLEDGE OF 
PHYSICAL ELECTRONICS, by T. 
Wilmore, 88pp. 

TEST YOUR KNOWLEDGE OF AP- 
PLIED ELECTRONICS, by R. W. J. 
Barker, 92pp. 

Published by Iliffe Books, an imprint of 
the Butterworth Group, London, 1971. Stiff 
paper covers, 43/4in x 7V4in (120mm x 
185mm), with some diagrams and graphs. 
Price in Australia, $2.80 each. 

These are the first three titles in a series 
of revision texts designed to cover a first 
degree in electrical engineering. They 
should also be suitable for diploma and 
similar examinations. The books are based 
on a series of short tests, devised by L. 
Ibbotson, which appeared under the title 
“Test Your Knowledge” in “Wireless 
World”. Each book contains a series of 
multiple-choice questions with answers and 
explanations. 

There are 10 chapters in the telecom¬ 
munications book: General Principles of 
Telecommunications; Signal Spectra — 
Fourier Analysis and the Fourier Integral; 
Noise; Two-Port Networks; Transmission 
Lines; Waveguides; Propagation of Radio 
Waves; Aerials; Modulation; Electro- 
Acoustics. 

The questions on physical electronics are 
divided into 12 chapters: Electron 
Dynamics; Atomic Theory and Spectra; 
Solid State Theory and Electrical Con¬ 
duction; Semiconductors; P-N and Metal- 
Semiconductor Junctions; Bipolar Tran¬ 
sistors; Miscellaneous Semiconductor 
Devices; Electron Emission; Vacuum 
Devices; Gas Discharge Processes; Gas 
Discharge Devices; Lasers and Masers. 

The applied electronics book is divided 
into eight chapters: Rectifier and 
Regulator Diode Applications; DC Condi¬ 
tions and Load Lines; Small Signal Am¬ 
plifiers; Feedback; Power Amplifiers; 
Oscillators; Transistor Switching Theory; 
Waveshaping and Non-Linear Circuits. 

A student can quickly determine his 
strengths and weaknesses in any subject in 
these books, and then plan his future study 
program accordingly. Practising engineers 
could also derive interest from trying these 
tests to see how much they have remem¬ 
bered of their basic theory. At their 
relatively low price, they can be recom¬ 
mended. 
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The review copies were supplied by 
Butterworth & Co (Aust) Ltd. Copies should 
be available from all larger booksellers. 
(J.H.) 

Hobby prefects 

RADIO-ELECTRONICS HOBBY 
PROJECTS, 1 st Edition. Published by TAB 
Books, USA. Soft covers, 200 pages, 8 ^! x 
SViiin (215 x 140mm). Price in Australia $4.95 
soft covers, |8.70 hard bound. 

This book contains a selection of projects 
selected from the US magazine “Radio- 
Electronics”. They are aimed at a wide 
range of enthusiasts and vary from 
relatively simple to quite complex. Each 
constructional project carries a complete 
parts list, plus schematics, constructional 
drawings, photographs etc as appropriate. 

The book is divided into five broad 
categories; Audio, Musical Devices, 
Automotive Projects, Projects for the 
Home, and Test and Measuring Equipment. 

Unfortunately for the Australian reader, 
many of the high fidelity projects would be 
inappropriate, involving FM and FM stereo 
systems. Similarly, some of the test 
equipment is concerned with the same 
subject. 

In the musical section, many readers will 
doubtless be interested in a synthesiser 
called the “Digisyntone”. As might be 
imagined, it is one of the most complex 
projects in the book. 

Space does not permit listing all the 
projects, but there are all the old reliable 
projects such as a tachometer, icing alarm, 
interval timer sound operated relay, plus 
more specialised devices such as a TV dot 
and bar generator, dual trace CRO switch 
and so on. 

Taken all round, an excellent source of 
ideas and the instructions to carry them out, 
particularly for the more advanced ex¬ 
perimenter. Naturally, it is not geared to 
the local market, a problem common to all 
imported books of ^is nature. 

The review copy from Grenville Publish¬ 
ing Co Pty Ltd (P.G.W.). 

Using oscilloscopes 

HOW TO USE VECTORSCOPES, 
OSCILLOSCOPES & SWEEP-SIGNAL 
GENERATORS, by Stan Prentiss. 
Published by TAB Books, Blue Ridge 
Summit, Pa 17214, USA, 1971. Paper 
covers, 5%in x 8 V 2 in (135mm x 215mm), 
256pp, many illustrations, circuits and 
tables. Price in Australia, |6.15 (hard 
covers, $9.95). 

Although many books have been written 
on these test instruments individually, this 
publication deals with all three, with the 
object of telling in detail now to use each of 
them. Instrument circuits are hardly 
discussed at all, but several block diagrams 
are included. The emphasis is directed 
toward doing a specific job with a specific 
type instrument. For the most part it deals 
with relatively inexpensive and readily 
available test equipment. 

The book is divided into ten chapters, as 
follows: The Wonderful World of 
Oscilloscopes; Vectorscopes, a New 
Dimension; Basic Uses for an Oscilloscope; 
Sampling, Storage, and Spectrum Analyser 
Scopes; Sine, Square, and Trian^lar 
Waves; Pushbutton Alignment and Sweep 


Generators; Vectorscope Troubleshooting 
and Chroma Alignment; Finding Bad 
Ck)mponents with a Scope; IC and Trans¬ 
istor Troubleshooting; Stereo Multiplex 
Troubleshooting with a Vectorscope. 

This book should be of interest to the 
serviceman who is prepared to consider 
using an oscilloscope or who is looking 
ahead to colour TV when the vectorscope, at 
least, should become more common. It will 
also be of value to the young engineer who 
knows how to design circuits but does not 
yet know how to drive the instruments he 
has to check those circuits. 

The review copy was supplied by Gren¬ 
ville Publishing Co Pty Ltd. (J.H.) 

Introducing op amps 

OPERATIONAL AMPLIFIERS, by G. B. 

Clayton. Published by Butterworth and 

Co, London, 1971. Hard covers, 143 x 

223mm, 235pp, many illustrations. Price 

in Australia 111.70. 

A book written to provide a basic insight 
into the capabilities of the modem 
operational amplifier, for undergraduate 
students in science and engineering, 
practising instrumentation engineers and 
those research workers in a variety of fields 
using electronic instrurtientation 
techniques. It is based on a series of articles 
written by the author and published in our 
associated UK magazine “Wireless World”. 

The scope and approach are shown by the 
chapter headings: 1 — Fundamentals; 2 — 
Operational Amplifier Specifications; 3 — 
Amplifier Testing and Measurement of 
Parameters; 4 — Applications, Basic 
Amplifier Circuits; 5 — Extension of Basic 
Circuits; 6 — Integrators and Dif¬ 
ferentiators; 7 — Switching and Positive 
Feedback Functions; 8 — Measurement 
and Instrumentation; 9 — Practical (Con¬ 
siderations. Each chapter ends with a set of 
tutorial exercises, and the book ends with 
exercise answers and a topic index. 

The text is written in concise, readable 
language and is well served by illustrations.. 
All told, it gives a sound and up-to-date 
treatment of the subject, and can therefore 
be commended. 

The review copy came from Butterworth 
and Co (Aust) Ltd (J.R.) 

Literature — In brief 

TELECOMMUNICATION JOURNAL, Vol 39, No;l, 
April, 1972. Published by the International Telecom¬ 
munication Union, Place des Nations, 1211 Geneve 20, 
Switzerland. Contents: Components for telecom¬ 
munication satellites, by E. Arciszewski; Some 
aspects of telecommunication training in developing 
countries, by C. A. Wiltshire; Developments and uses 
of electronic time-division switching, by F. Vellese. 
Under the heading of “Ideas and achievements” are 
features on: Advanced solar cell prediction technique; 
10 to lOOGHz propagation study; Solid state crosspoint 
used in experimental wideband switching systems; 
Simpler microwave power calibration developed by 
NBS. 

HEWLETT-PACKARD JOURNAL, Vol 23, No 7, 
March, 1972. Published by the Hewlett-Packard Co, 
USA. (Contents: Time domain reflectometry in narroV- 
band systems; Measuring high-value capacitors; 
Measuring true RMS AC voltages to lOOMHz. Inquiries 
to Hewlett-Packard Aust Pty Ltd, 22-26 Weir Street, 
Glen Iris, Vic 3146. 

KIT-SETS AUSTRALIA PTY LTD, PO Box 176, Dee 
Why, NSW 2099, has released its 1972 / 73 catalogue. 
The new edition contains 70 pages of information on 
components, kit-sets, and hi-fi gear. Price is 50c plus 
25c postage. Copies are available from both the Sydney 
and Brisbane offices of the company. An up^ting 
service for the catalogue is also available. 0 


DICK SMITH 
ELECTRONICS 
CATALOGUE 
1972 



Th/s well-illustrated catalogue, published 
by Dick Smith (Wholesale) Pty Ltd, lists a 
wide selection of audio equipment, 
components, test gear, etc, including 
such Items as neosid formers, small 
trimmers, ICs, E cells, neon tubes, and 
small relays. AH items are priced (claimed 
to be the lowest possible prices). The 
catalogue also includes such useful items 
as circuit symbols, amateur information, 
formulae, conversion factors, and coil 
data. It may be obtained for 50c 
(refundable on $10 orders) from Dick 
Smith (Wholesale) Pty Ltd, 10 Atchison 
Street, St Leonards, NSW 2065. 


LARGEST RANGE IN 
AUSTRALIA 
OF ELECTRONIC AND 
RADIO BOOKS 

Mai! order available, prompt attention. 
See below for current new 
publications. 

Audio Amplifier Systems. Philips application 
book. Transistor Circuits — Integrated Circuits 
— Loudspeakers. $2.10, Post 45c. 

Beam Antenna Handbook. Everything you 
want to know about Beam Design. $5.95. Post 
45c. 

VHP Handbook. Original handbook on VHP 
Propagation, Antennas, Equipment. $5.40, 
Post 45c. 

Handbook of Transistor Circuits, by Allan 
Lytel. A compilation of transistor and rectifier 
circuits used for a wide variety of applications. 
$6.50 Post 65c. 

The Radio Amateur's Handbook. The Standard 
Manual of Amateur Radio Communication. 
$6.95, Post 65c. 

Handbook of Transistor Equivalents and 
Substitutes by B.B. Babanl. Thousands of 
British, U.S.A., European and Japanese 
Transistors. No. 1. $1.50, Post 30c. 


McGILLS 

AUTHORISED NEWSAGENCYPTY. PTD., 

187 Elizabeth Street 
Melbourne. Vic. 3000. 
Phone: 60 1475 
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B & W 'MONITOR' SPEAKERS only for the DISCRIMINATING 


There's a MONITOR Speaker by B. &■ W. for every 
purpose and pocket. 

Clement Brown writing in "Hi-Fi Sound" says, "What is MONITOR 
class? Use of this term implies all sorts of things - smooth extended 
frequency response, superior power handling capacity, low 
distortion ... a truthful loudspeaker . . . which will gain the 
approval of professional users, B. & W. present professional quality 
in a format that will meet domestic requirements. ” 




B. & W. Model DM3-72 MONITOR 3-way 


For the compact Perfectionist (2 cu.ft.) $285. 
each. "The DM3 is a loudspeaker design worthy 
of the name monitor, we heartily commend it. 
Many words could be written in an attempt to 
convey an idea or the speaker's merits as a 
musical instrument." says Clement Brown in 
"Hi-Fi Sound”, . . . "Monitoring quality is truth¬ 
ful quality”. David Philips and Donald AldouS In 
"Audio Record Review" say . . . "the response 
is dean and smooth, indeed amongst the 
smoothest we have heard from a loudspeaker." 




B. &W. Model 70 MONITOR Electrostatic Speaker. 

For the ultimate Perfectionist, $536. each . . approaching the ideal everyone 
is seeking -perfection”, writes Mr. John Gilbert in the Gramophone, London. 
"I was really astounded ... a major breakthrough in Speaker design . . . the 
new models don't sound like loudspeakers at all." "They sound like the real 
thing," says distinguished English Music critic John Freestone. 

The B. &■ W. 70's are also available in kit form, and cabinet can be made to 
special designs or built in. Convoy experts advise on technical requirements. 
For Amplifiers over 30 watts RMS 8 ohms, up to 100 watts. 


Limited shipments now available. Write to sole Australian 
Agents for further information about your nearest B. £t W. 
Monitor Speaker supplier. 


B. & W. Model DM1-72 MONITOR 3-way. 

For the mini-space Perfectionist (0.65 cu.ft.) $139. 
each. An improved, new version of the famous 
DM1 superseding previous models. Mr. H. W. 
Hellyer says in "Popular Hi-Fi", "Why should th^ 
DM7, despite it's volume . . . give such a superior 
performance? Firstly, because this is a three-unit 
loudspeaker with elliptical bass 'woofer', round mid and high unit and a super 
'tweeter' for the topmost frequencies. Secondly, because the crossover units 
have been engineered to no-compromise standards making them more 
complicated and costly and finally because of the most stringent test 
procedures are undertaken at B. & W.s Worthing headquarters." This is the 
perfect 'second' speaker for offices, dens, patios, boats, cars or bookshelves 
(16’/2" H. X 9" W. X 8" D.). 

C^vou Import/ 

AOiviskxiof|C>xi>ADvintefnationalF^.Ltd 

Cnr. Plunkett Sr Maclean Sts.. WooSloomooloo. 2011. 
Sydney, Australia. Phone (02)357-2444. Cables S-Telegrams 
'Convoy Sydney'. 



New All 
Silicon 

30/60W PA 
PORTABLE 
AMPLIFIER 

12-16V, two inputs, 5mV and lOOmV. 
DimensionsdVjin W X 3 V 4 in H x 8 V 2 in D. 15- 
ohm output. No 763D, $42. For 125, 250, 500- 
ohm output. No 763A, $44. For 240V 
operation $33 extra. 

low PA amplifier similar to above, 4-ohm 
output, 240V operation. No 729D, $40. 
Freight extra. 

CD IGNITION COIL 

For EA (Fraser) circuit. Mounted on 
strong fibreglass printed circuit coded for 
all other components. Polyester film layer 
insulation. Connected and tested. For 
standard distributor. No 787; for photo cell 
distributor. No 786. $8 each. Postage 20c 
each. 

R.C.S. COMPLETE 
DO-IT-YOURSELF 
KITS 

Peak reception. 
Low price. No ex¬ 
pensive test equip¬ 
ment. Everything 
fits. 1964 RF Trans¬ 
porta 7. 

Complete kit —No 640 $43.50 

Portable car radio. Identical to 640 above, 
plus extra switch and car coil, etc. No. 642 

$44.00 

Postage $1. 

(Write for booklet on 640 and 642.)_ 

NEW TRANSISTOR PREAMP KIT 

SIZE 3 X 2 X lin, 2 req. for stereo. 

LOW IMP input, 2 trans, 672C $4.50 

Wired ready for use, 672D $8.00 

HIGH IMP, 2 trans, 680C $4.50 

Wired ready for use, 680D $ 8.00 

HIGH IMP silicon, 3 trans, 682C $8.00 

Wired ready for use, 682D $9.50 

Postage lOc each. Write for data. 

COILS and IFs 455KHz 

Aerial, RF,Oscand IFs $2.00 

Ferrite aerial $2.40 

No. 265 Universal tape Osc coil $6.00 

No. 130 DC/ DC Converter Trans. $3.00 




HI-FI BROADCAST 
TUNER UNIT 
4 TRANSISTORS—HIGH 
SENSITIVITY 

RF mixer, IF, power detector stages, adjustable aerial coupling. 
Complete as illust, wired and tested with 461 dial, knobs and switch 
pot. No. 474D, $31. Freight extra. 

WHISTLE FILTER for above set for 8 KHz bandwidth. (Can be 
altered to9, lOor llKHz.) No. 128, $4. Post lOc. 


low STEREO 

MULLARD 
10 + low RMS 

With output transistor PROTECTION. Frequency 
response 40Hz to 30KHZ. Distortion 0.5 per cent. Treble, 
bass boost, 20dB. 

Complete kit of parts. No. 480C $74.00 

Wired and tested. No. 408D $79.00 

Cabinet as illustrated extra $10.00 

Magnetic pickup preamp. No. 762D extra $11.50 

Inbuilt BC tuner with w/ filter extra $35.00 

Plus freight. Write for brochure. For special Saturday 
demo, ring 59 6550. 


PRINTED CIRCUITS 

Clearly coded for easy assembly. With blueprint parts list. 
Immediate despatch. Add 20c postage. (Specials to your 
drawings.) Write for complete list of all printed circuits. 


813- ET.Oll 

814- 71.T12 

815- ET.007 

817- ET.014 

818- ET.017 

819- ET.018 

820- ET.019 

821- 71.C12 

822- ET.022 

823- 72.SAl 

826- 72.T2 

827- ET.021 

828- ET.023 

829- 72.T2D 

830- 72.R2 


1.80 

3.00 

2.30 

2.50 

2.50 

2.50 

2.50 

4.00 

2.50 

3.00 

4.00 

2.50 

2.50 

2.00 

2.50 


831- 72.1 

832- 71.. 

834- ET, 

835- 72. 
767-'70.l 
777-70.1 
788-71 
772-70.< 
663-64.1 
579-64. 

683- 64., 

678- 65, 

679- 65. 

684- 65, 

685- 65, 


P3 2.00 
A8 2.50 
.026 2.50 
T3 2.80 
BF08 2.00 
FIO 2.00 
D3 2.00 


G7 

M7 

A8 

A9 

09 

M9 


2.00 

2.50 

2.50 

2.50 

2.50 

2.50 


PIO 2.50 
P12A 2.50 


686-65 

694-66. 

704-67, 

707- 67. 

708- 67. 

709- 67. 
711-67. 
723-68. 
731-68. 
736-69. 
750-70 
756-70. 
758-70. 
778-70. 
792-ET, 


P12B 2.50 
R2 2.50 
P2 2.50 
P3 2.50 
A3 2.50 
2.50 
A4 2.50 
5T 2.50 
M12 2.50 
2.50 
A1 2.50 
R1 2.50 
PI 2.50 
TX2 2.50 
003 2.50 


Postage 20c. Write for details and price. 


726- 68. 
759-70. 
776-70. 
717-68. 

741- 69. 

747- 69. 
746-69. 
669-65. 

727- 68. 

728- 68. 
734-69. 
738-69. 
740-69. 

742- 69. 

748- 69. 
754-69. 


A8 

Cl 

A2 

PI 

P5 


2.80 

2.80 

4.00 

3.00 

3.00 


CIO 3.00 
P9 3.00 


3.20 
3.20 
3.20 
5.00 
5.00 
10CL5.00 
C9 5.00 
DIO 5.00 
Cll 5.00 


H 

bI 


TRANSFORMER 

Tap 6 V and 9V at lOOmA. 

Filter capacitors, rectifier, resis 
tor, etc. $6.50. Post 20c. 


NEW STEREO MAGNETIC PREAMP 

Hum free, 5mV input, 250mV out. Size 3 in 
X 2in X lin. Wired ready for use. No. 762D. 
$11.50. Post 10c. 


NOISE FILTER 

for radio and TV 

No. 27 line filter, 2A $8.50 
No. 29, lOA. No. 29B, 20A 
line filter $35 

No. 30 pulse filter, 2A 

$11.50 

No. 11 aerial filter $13 

Order direct. Pack and post 50c. 



CiOr' 


1 


MAGNETIC STEREO PRE+AMP 

In 5mV, out 250mV, Bass and treble 20dB 
No. 724C $29 

Wired ready for use $31 

Postage 30c each. 

For crystal, ceramic. No. 722D $27 

NEW BASS BOOST 

4-TRANSISTOR STEREO AMP 
Unity Gain: 

400Hz, OdB Connect between your 

lOOHz, 5dB preamp and main amp. 

50Hz, 9dB No. 7910, $10.80. 

30Hz, 14dB Postage 20c. 

UTEST PRINTED CIRCUITS 


779—70.R.D.1 

$3.00 

780—70. P. A. 1 

$3.00 

790—70. P.A. 1 

$3.00 

783—71;T.U.2 

$ 2.00 

766—773—789—71. R.l 

$2 ea 

796—71. S. A.4. A 

$2.50 


$2.50 

798—71. S. A.4. C 

$3.00 

770—71.A.8 

$2.50 

812-71.P.8_ 

$2.50 


R.C.S. 


Order by Mail Order. Postal Note or Money Order (add post) direct to — 

RAD 0 PTY. LTD., 651 FOREST ROAD. BEXLEY, N.S.W. 2207.587 3491 
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AMATEUR BAND 
NEWS AND NOTES 

by Pierce Heoly, VK2APQ 


Education and Amateur Satellites 

A question under discussion at the moment is: Will Australian 
educationists make use of facilities that will be available from amateur 
radio satellites for science projects, similar to those proposed in the USA? 


Only time will provide the answer to the question. 
However, for those involved or interested in such 
matters who may be curious why such a question has 
been asked, the following information will be helpful. 
!It will also illustrate the fact, not often appreciated, 
ithat a purely amateur radio activity can provide a 
direct service to the community. 

It should be emphasised that an amateur radio 
communication satellite is designed and built to meet 
the current technical requirements in space com¬ 
munication and before launch is subjected to en¬ 
vironmental tests to ensure reliable performance 
throughout its operational life. 

In a paper by Perry Klein, K3JTE, and Jan King, 
W3GEY, president and vice-president of AMSAT, 
presented at the AIAA 4th Communications Satellite 
Systems Conference, in Washington, DC, during April, 
1972, some very interesting facets were discussed. In 
addition to some technical details of the A-O-B series of 
amateur satellites, some of the educational programs 
that have been and could be developed using these 
satellites were highlighted. This was dealt with under 
the following headings:— 

“User Experiments with the A-O-B Missions” 

“The spacecraft subsystems developed for the A-O-B 
series will make possible a number of user ex¬ 
periments in education, communications and 
propagation. These include the use of the satellites in 
schools as educational tools, low-orbit q)erational 
feasibility experiments in real-time and store-and- 
forward multiple-access communications modes, and 
studies of auroral and antipodal propagation effects at 
HF and VHF.” 

“Educational Programs” 

“It is expected that the A-O-B series will contribute 
to the advancement of educational training both in the 
USA and abroad. In some of the smaller countries, the 
establishment of an OSCAR ground station may 
represent their first direct experiment with satellite 
communication. 

“Previous OSCAR missions have been used in 
schools for group and individual training of various 
types. For example, at the Talcott Mountain Science 
Center for Student Involvement in Avon, Conn., over 
three hundred students were introduced to the con- 
,cepts and methods of satellite tracking using real-time 
jpasses of Australis-OSCAR 5. Student involvement 
I took place on both introductory and advanced levels. 

; Students were able to determine the passage time and 
directions of the satellite, receive and interpret 
1 telemetry data, and operate a tracking station 
[themselves using an amateur station install^ f(x* this 
I purpose. 

“In the autumn term of 1971, a graduate workshop on 
.amateur satellites was conducted by the University of 
1 Hartford College of Education to develop curricula on 
!the use of amateur satellites in the classroom. The 
j workshop set out to develop lesson units in the 
I following areas: 

I Physics — Doppler effects 

I Physics — Orbital mechanics 

I Physics — Wave propagation 

! Communications 

' Mathematics in Space 

Geography 

Environment of a spacecraft 

Social Science — People-to-people communication 

Space Science 

“In physics, basic orbital mechanics can be in¬ 


troduced in terms of the OSCAR orbit to show the 
relationship between orbital altitude, velocity and 
period. Satellite passage times and Doppler shifts can 
be calculated and compared with actual observations 
of passes. Wave propagation phenomena such as 
polarisation, Faraday fading and skip propagation can 
be explainedand illustrated, using the satellite beacon 
signals. 

“The different fwms of electrical communication 
can be demonstrated by observing SSB, CW, AM, FM, 
teletype and slow scan television signals relayed by the 
satellite’s repeaters. The concepts of bandwidths, 
power, signal-to-noise ratio, interference, noise and 
fading can all be illustrated first hand by monitoring 
downlink signals. 

“In mathematics, the orbit equations and Doppler 
shift geometrical relationships can be derived. The 
data from the satellite’s telemetry system can be 
decoded and interpreted in terms of linear algebraic 
equations and simple graphs. 

“In geography, the mutual coverage of a satellite 
during a pass can be shown. The location of foreign 
communications heard through the repeater can be 
identified and the duration compared with calculations 
of satellite mutual visibility times. 

“The spacecraft environment can be explained and 
illustrate by means of the satellite’s ‘housekeeping’ 
telemetry, which provides information on spacecraft 
temperatures and orientation. The day-to-day 
variations of various telemetry parameters can be 
recorded, and students encouraged to explain trends in 
the measurements. 

“In the social sciences, the difference in cultures and 
the background of users communicating through the 
satellite can be explained. The influences and 
dependences of one society on another can also be 
brought out by first-hand examples. 

‘ In space science, propulsion, radiation. Van Allen 
belts, weightlessness, conduction, outgassing in 
vacuum, eclipse and reliability are among the many 
concepts that can be illustrated and tied to in¬ 
terpretations of the spacecraft’s telemetry trans¬ 
missions. 

“In addition, these satellites will provide a useful 
resource on which to base science fair projects. 
Several such projects were completed based on the 
tracking of Australis-OSCAR 5 by high school students. 
A number of research papers resulted from ex¬ 
periments with past amateur satellites, and at least 
two doctoral dissertations have been identified as 
using experience gained with Australis-OSCAR 5 
propagation data and A-O-B repeater design.” 

Two of the experiments planned for the A-O-B series 
of satellites were described; 

“Another application is the exchange of medical 
data. A number of cases have been documented in 
which amateur communication was used to locate 
needed drugs, diagnose a rare disease or give medical 
instructions during surgery. The A-O-B spacecraft will 
be capable of relaying such communications. In ad¬ 
dition, tests are being arranged to transmit elec¬ 
trocardiograms from isolated areas to medical centers 
for diagnoses, as a demonstration. 

“Experiments in real-time computer data trans¬ 
mission are also planned. One is to transmit to a 
computer from a remote terminal, using a spacecraft 
repeater.” 

The paper concluded: 

“The AMSAT-OSCAR-B satellites have been 
described in terms of their design and intended ap¬ 


Radio clubs and other organisations, as wen as individual amateur operators, are cordially in¬ 
vited to submit news and notes of their activities for inclusion in these columns. Photographs 
will be published when of sufficient general interest, and where space permits. All material 
should be sent direct to Pierce Healy at 69 Taylor Street, Bankstown, NSW 2200. 


plications. Three communications repeaters, two 
telemetry systems and a store-and-forward message 
storage unit have been developed for these spacecraft. 
All are intended for use by radio amateurs without 
requiring complex ground station equipment. 

“The satellites are planned to function as 
educational tools for training in schools. In addition, 
low-orbit communications experiments are planned to 
demonstrate the usefulness of small satellites for 
‘bush’ and emergency communications, medical data 
exchange, store-and-forward applications, and 
propagation studies. Although these experiments will 
be conducted within the amateur service, it is 
anticipated that some of the experience and knowledge 
gained will be applicable to future satellites in other 
services.” 

There is food for thought in the above extracts. Not 
only for amateur radio operators but for science 
teachers and students and in fact, the public in general. 
For right on their very doorstep is the most modern aid 
to scientific studies provided free of any cost to the 
users. 

It is hoped that those associated with science 
education in Australia will, like their counterparts in 
the USA, make use of this service provided by the 
Amateur Radio Service. 

A-O-C is planned to have a useful lifetime of around 
one year; hopefully until the A-O-B carrying 
Australian and German amateur built repeaters is 
launched. 

It is understood that, through the rearrangement of 
launching vehicles by NASA, the next amateur radio 
satellite, A-O-C, will be launched as a secondary 
payload aboard the NIMBUS E weather satellite 
mission, scheduled to be launched in November 1972. 
This change in launching time will mean that A-O-C 
orbits will be around midday and midnight EAST. 

Co-ordination with AMSAT of activities within 
Australia is the function of the Project Australis group 
of the Wireless Institute of Australia. 

State co-ordinators have also been appointed to liaise 
with those interested in AMSAT projects: 

NSW; Alan Hennessy, VK2RX, 23A New Illawarra 
Road, Bexley North, 2207. 

Vic: WIA — Project Australis, PO Box 67, East 
Melbourne 3002. 

Qld: Lawrie Blagbrough, VK4ZGL, 54 Bishop 
Street, St Lifcia, 4067. 

SA: Gary Herdon, VK5ZK, 52 Arthur Street, 
Plympton Park, 5038. 

WA: Don Graham, VK6HK, 42 Purdom Street, 
Wembley Downs, 6019. 

TAS: Peter Frith, VK7PF, 181 Punchbowl Road, 
Launceston, 7250. 


JOHN MOYLE MEMORIAL FIELD DAY 

The 1972 John Moyle Memorial National Field Day 
held during the weekend 12th and 13th February drew 
at least 96 portable / mobile stations into the field. The 
24 hour multi-operator section was very popular, and 
some stations were manned by ten operators. The 
highest scoring station in NSW was VK2WG, where 
nine operators amassed 2732 points. The station was 
operated by members of the Wagga and District Radio 
Club. Comments on the contest, as related by Sid 
Ward, VK2SW, gave some interesting sidelights on the 
weekend. 

The Field Day activities were planned by members 
of the WDRC towards the end of 1971. The location 
selected for operation was Mt Berrgoogii, near 
Tumbarumba.- Because of its isolation as far as VHF 
contacts were concerned, it was decided to concentrate 
on round-the-clock HF operation and use 146MHz FM 
equipment on channels “A” and “B” to add a few 
points if possible. 

Early on the Saturday morning the WDRC convoy 
began the 50-mile journey to the Field Day site. In¬ 
cluded in the equipment transported was a large 240- 
volt alternator, four single-sideband transceivers, 
VHF FM units, VHF beams, masts and a full-size 
dismantlable 14MHz beam constructed for the oc¬ 
casion by Allan Bull, VK2ZUT. Also included were six 
tents, cooking gear, a refrigerator, tables and chairs 
and lifting gear. Work on erecting the “tent city”, 
longwire antennas, VHF beams and finally the 14MHz 
beam (which went together like a large but simple 
meccano set) was completed by mid-afternoon. 

At 5pm VK2WG / P commenced non-stop operation 
for the period of the contest on all bands. It was agreed 
as the contest progressed, that the inclusion of the 
14 MHz beam was very worthwhile; it allowed contacts 
to be made continuously, even during periods of low 
activity on the other bands. 

During the weekend a number of visitors were 
welcom^ to the camp including many members of the 
SWL and YRS sections of the club. The weather stayed 
mild and fine for a most enjoyable weekend in the 
glorious surroundings of Mt Berrgoogii. 
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RECIPROCAL LICENSING 


Inquiries are often received relating to reciprocal 
licensing that exists between Australia and other 
countries ; also, what procedures are necessary for an 
overseas amateur radio operator to obtain an 
Australian licence. The answer to these enquiries is 
given in the following information supplied by courtesy 
of Mr H. Young Controller, Regulatory and Licensing, 
Postmaster-Generals Department. 

It is suggested that these details be kept at hand, 
particularly by DX operators, so that official 
requirements may be readily passed on to fellow 
amateur radio operators contemplating coming to 
Australia. 

As a general rule, existing licensing policy provides 
for the issue of an Australian licence only to those 
amateur wireless station licensees who are citizens of 
countries with which the Australian administration has 
reciprocal licensing arrangements. Countries and the 
category of certificates issued by their respective 
administrations together with the Australian 
equivalents are shown in the accompanying table. 


Persons holding a current amateur radio licence 
from any of the countries listed as having reciprocal 
arrangements, who desire to operate an amateur radio 
station in Australia, will be required to complete an 
application form RB.80, and a declaration form RB.127 
regarding the secrecy of radio communication. 

Amateur radio licensees from countries which do not 
have reciprocal agreements with the Australian Ad¬ 
ministration will be required to qualify for an 
Australian Amateur operators Certificate of 
Proficiency in the normal way. Details of the con¬ 
ditions under which the AOCP may l)e obtained is set 
out in a brochure (form RB. 125). 

The completed forms and evidence of qualifications 
(a photostat copy of the current licence issued by the 
country of origin will suffice) should be sent with the 
requisite licence fee of $A6.(X) to the Superintendent, 
Regulatory and Licensing, Radio Section, Postmaster- 
(Jeneral’s Department, in the capital city of the State 
in which it is proposed to operate the station. 


WIA ACTIVITIES 

The question has been asked several times recently, 
why more publicity is not given to interstate WIA 
activities. The answer is simple. No information has 
been received in time to meet publicatiwi deadlines. 
Any such information published would be past history 
when the magazine appeared on the bookstalls. To 
some degree, this may be due to the curtailment of 
divisional bulletins, but opportunities to publicise 
many aspects of the Institute’s activities to non¬ 
members and the public in general have been lost. 

Regularly, newsletters are received direct from 
Western Australia VHP group, 29 DX Club, NSW 
VHP/TV, Geelong Amateur Radio Club and 
sometimes indirectly, the Eastern and Mountain 
Districts Radio Club bulletin, is received. In addition, 
regular YRS club newsletters including “Zero Beat’’, 
Maitland and Westlakes monthly newsletters, and YRS 
notes from the South Australian YRS supervisor come 
to hand ; all of which are interesting reading and from 
which items of general interest are publicised. 

VICTORIA 

Geelong Amateur Radio-TV Club 

The Annual (General Meeting of the GARC was held 
on April 28, 1972. There was a good attendance of 
members. The committee elected for the coming year 
comprises: 


President 

Mike Tricket 

VK3ASQ 

Vice-president 

Alan Bradley 

VK3LW 

Secretary 

Bob Wookey 

VK3IC 

Treasurer 

Phil Fitzherbert 

VK3FF 

Public Relations 

Terry Leith 

VK3ZXY 

Technical Officer 

Colin Lowne 

VK3ZZS 

Property Officer 

Jim Goucher 

— 


A decision of the meeting was to issue a membership 
certificate and to inaugurate a “Worked all GARC 
Stations Award’’. 

Club meetings are held each Priday night in the 
clubrooms, Storrer Street, East (]leelong. Visitors are 
welcome. Purther details may be obtained by writing 
to the secretary, (belong Amateur Radio-TV Club, 
P.O. Box 520, (^long, Vic. 3220. 

Eastern and Mountain Districts Radio Club 

The first meeting of the Eastern and Mountain 
District Radio Club’s Slow Scan Television Group was 
held at the Mooroolbark Technical School on Priday 
April 8, 1972. The aims of the group are: to provide 
assistance to anyone interested in SSTV; to supply 
components, circuit boards, printed material, articles, 
circuits and any other kind of information or 
assistance that SSTV enthusiasts may require. 

The committee of the SSTV group are:— 

John Wilson VK3LM 

Mac McKibbin VK3YEO 

Ken Beaver (Secretary) 

Membership of the group is open to any member of 
the E and MDRC. Details may be obtained from the 
Secretary C / o PO Box 87, Mitcham, Vic 3132. 

Among the matters discussed were proposed stand¬ 
ards for SSTV in Australia and proposed SSTV calling 
frequencies. The only notable difference between the 
standards proposed for Australia and those already in 
use overseas is the sweep frequencies, which are 
slightly different due to our 50Hz mains frequency. 

The proposed Australian calling frequencies, (not to 
be confused with net frequencies) are: 

80 metres: 3650KHz or possibly 3680KHz 


Administration 

(1) 


Class of Certificate or 

Licence held 
(2) 

Australian Amateur Licence for 
which holder is eligible 
(3) 

UK 


British Amateur (Sound) Licence 

British Amateur (sound) Licence A 
British Amateur (Sound) Licence B 

Full Privilege 

Full Privilege 

Limited 

USA 


Extra Class Licence 

Advanced Class Licence 

General Class Licence 

Conditional Class Licence 

Technician Class Licence 

Novice Class Licence 

Full Privilege 

Full Privilege 

Full Privilege 

Full Privilege 

Limited 

Not acceptable 

Canada 


Advanced Amateur Radio Operator's 
Certificate 

Full Privilege 

New Zealand 


New Zealand Amateur Operator's 
Certificate 

New Zealnd Amateur Operator's 
Certificate (non morse) 

Full Privilege 

Limited 

Malaysia 


Current Amateur Station Licence 

Full Privilege (1) 



Current Amateur Station Licence 

Limited (2) 

Singapore 



Same as for Malaysia 

India 


Amateur Wireless Telegraphy 

Station Licence 

Full Privilege 

Switzerland 


Amateur Radio - Telegraphist's 
Certificate (Transmission) 

Full Privilege 

(1) Where applicant furnishes acceptable 
evidence that he has qualified in 

telegraphy at a speed of i2 or more (2) Where no acceptable evidence is 

words per minute. furnished of telegraphy qualifications. 


At a subsequent meeting to discuss the Pield Day, 
members of the WRDC discussed possible ways to 
promote greater participation by encouraging stations, 
to operate in the field. Two changes in the contest rules 
were suggested. 

1. The contest to end at 4pm on Sunday afternoon 
and points claimed for the best 20 hour period. 
This would allow stations to go further afield and 


return home for the evening meal at the con¬ 
clusion of the contest. 

2. In the interest of promoting activity in the con¬ 
struction of fixed and rotatable beams a scoring 
incentive be given for DX contacts. 

Club members who participated were unanimous in 
their opinion that it had been a most enjoyable 
weekend, and are looking forward to next year’s event. 


Rtgmered Trade Mark F" I I' ■ I '' 1 I"" "I I W p " . l 

ELECTROUIBEflS® 

FOR ISOLATING FAULTS IN TRANSISTORS. DIODES AND OTHER SEMI CONDUCTORS 
FINDING DRY JOINTS AND BAD CONTACTS. PROTECTING HEAT SENSITIVE COMPONENTS 
WHILST SOLDERING. CHECKING THERMOSTATS AND THERMAL CUT-OUTS. 

tLtCTROLUBt IS NON-TOXIC AND WILL NOT tFFtCT ANY PAINTS. PLASTICS. Oft RUBBERS. 



RICHARD FOOT (AUiSTRALJA) RTY. LTD. 

63 HUME STREET, CROWS NEST, N.S.W. 2065. Phone: 43-0326. 


AVAILABLE FROM 
LEADING ELECTRICAL 
WHOLESALERS 
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IONOSPHERIC PREDICTIONS FOR JULY 

Reproduced below ore radio propagation graphs based on information supplied by the Ionospheric 
Prediction Service Division of the Commonwealth Bureau of Meteorology. The graphs are based on 
the limits set by the MUF (Maximum Usable Frequency) and the ALF (Absorption Limiting Fre¬ 
quency). They have been prepared for the four most popular amateur bands over a number of 
interstate and international circuits. Black bands indicate periods when circuit is open. 7.72 


7MHz 
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EAST AUST TO BARBADOS (SR) 
JOHANNESBURG 
McMUROO SOUND 
NEW DELHI 
NEW YORK 
RIO DE JANEIRO 
TOKYO 
VANCOUVER 
WELLINGTON 
WEST AFRICA 
WEST EUROPE (SR) 
WEST EUROPE (LR) 
ADELAIDE TO SYDNEY 
BRISBANE TO MELBOURNE 
PERTH 
SYDNEY 
DARWIN TO SYDNEY 
MELBOURNE TO PERTH 
SYDNEY 


14MHz 


GMT 
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EAST AUST TO BARBADOS (SR) 
JOHANNESBURG 
McMURDO SOUND 
NEW DELHI 
NEW YORK 
RIO DE JANEIRO 
TOKYO 
VANCOUVER 
WELLINGTON 
WEST AFRICA 
WEST EUROPE (SR) 
WEST EUROPE (LR) 
ADELAIDE TO SYDNEY 
BRISBANE TO MELBOURNE 
PERTH 
SYDNEY 
DARWIN TO SYDNEY 
MELBOURNE TO PERTH 

_ 



21MHz 
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EAST AUST TO BARBADOS (SR) 
JOHANNESBURG 
McMURDO SOUND 
NEW DELHI 
NEW YORK 
RIO DE JANEIRO 
TOKYO 
VANCOUVER 
WELLINGTON 
WEST AFRICA 
WEST EUROPE (SR) 
WEST EUROPE (LR) 
ADELAIDE TO SYDNEY 
BRISBANE TO MELBOURNE 
PERTH 
SYDNEY 
DARWIN TO SYDNEY 
MELBOURNE TO PERTH 

?TPMr 


28MHz GMT 


15 16 17 18 19 20 21 22 23 24 01 02 03 04 05 06 07 08 09 10 1 1 12 13 


EAST AUST TO JOHANNESBURG 
NEW DELHI 
TOKYO 
west AFRICA 
BRISBANE TO PERTH 
DARWIN TO SYDNEY 
MELBOURNE TO PERTH _ 


Junior Radio Certificate — Saturday 3.00pm — 
4.00pm 

Intermediate Radio Certificate — Saturday noon 
— 1.00pm. 


G metres: 7125KHz 

G metres: 14230KHz International frequency 
6 metres: 52.6MHz 
2 metres: 144.675MHz 

t was also suggested that a channel be established in 
he 160-metre band, 1840KHz being suggested. 

NEW SOUTH WALES 
VHF & TV Group 

The newsletter of the NSW Division VHF & TV 
jroup, “6 UP”, is now being editored by Roger 
larrison, VK2ZTB. The newsletter is distributed free 
0 members attending VHF & TV group meetings or is 
ivailable to institute members who send a self- 
ddressed, stamped envelope (9in x 4in) to the Editor, 
4 Atchison Street, Crows Nest, NSW 2065. 

In the May issue there were notes on VHF 
Dropagation, particularly in reference to the 52MHz 
)and. One note referred to fallacies concerning 
)poradic-E and Trans-Equatorial Propagation (TEP) 
ind F-layer openings. It also reported that Roger 
iord, VK2ZRH at Castle Hill, near Sydney, heard 
mrsts from VK5VF, the South Australian 144MHz 
)eacon, during the Aquarid meteorite shower in April. 

The VHF & TV group meets on the first Friday of 
:ach month at Wireless Institute Centre, 14 Atchison 
>treet. Crows Nest. Visitors are welcome. Further 
nformation may be obtained by writing to the 
.ecretary, VHF & TV Group, at the above address. 

WESTERN AUSTRALIA 
VHF Group 

The Wireless Hill Project, undertaken by the 
Vestern Australian VHF group, appears to be making 
teady progress. The aim is to set up, with the aid of 
Deal council and other interested bodies, a museum 
ontaining various types of radio equipment showing 
le progress from the days of the spark-gap trans¬ 
mitter to modern UHF techniques. Amateur stations 
/ill also be set up. 

Donations of equipment are being received from 
arious organisations. This will be displayed as either 
tatic or working models. One of the latest pieces 
eceived is a lOKW transmitter ex 6DL. 

The convener of the Wireless Hill Museum Com¬ 
mittee, Jack Sullivan, VK6ZFO, 4 Anthony Street, 
’almyra, WA 6157, will be pleased to receive 
xhibitable items of historical interest. 

WIA YOUTH RADIO SCHEME 

Thirty-six Junior Radio certificates were won by 
nembers of WIA Youth Radio Clubs in a six-month 
■eriod ending March 1972. Space does not permit the 
mclusion of all details; however, the number of grade 
f passes obtained by members of various clubs were: 

Griffith Catholic High School: 1 credit, 8 pass 

Swansea High School: 1 pass 

Wireless Institute Centre: 1 honours, 3 credit, 4 pass 

Maitland Radio Club: 1 pass 

Westlakes Radio Club: 1 credit 

Homebush Boys High School: 1 credit, 2 pass 

Cowra High School: 1 pass 

Macquarie Boys High School: 1 honour, 1 credit, 4 

pass 

Camp Technology: 2 credit, 3 pass 
Yawarra Radio Club: 1 honour 
Honour 90%, Credit 80%, Pass 70%. 

It is interesting to note that YRCS Elementary, 
Junior, Intermediate and Senior Certificates have been 
iccepted by industrial and government organisations 
is a true indication of aptitude when interviewing 
ipplicants for employment. 

Saturday night, April 22 was a big event in the ac- 
ivities of the Maitland Radio Club. Fifty-four people 
deluding members, their families and friends visited 
he club for the presentation of the Maitland Show 
(Wards. Special guests were Mr W. Dwyer secretary of 
he Maitland Show Society and Mr H. Renwick captain 
if the Royal Newcastle Aero Club. The evening 
ommenced with a barbecue and the screening of 
lides and films in the Club’s theatrette. 

In presenting the Maitland Show award, MRC 
iresident Mr W. Dwyer said the club’s exhibit at the 
how was held in very high regard by the show 
lirectors and the Maitland Police and much interest 
vas created among those who visited the show. 

The “2HD Radio Shield” was presented to club 
nember Ken Gormley, VK2ZVT, by Mr H. Renwick, 
in behalf of the manager of Radio Station 2HD, Mr 0. 
f. Story. Mr Dwyer also presented awards to members 
or their entries in the display at the show. He 
ongratulated the club on its work and the business 
irms who assisted with prizes for the Home Built 
’rejects. 


Business firms who provided prizes were: 

The Maitland Mercury, 

The Royal Newcastle Aero Club. 

Bennetts Pty Ltd, Maitland, 

Mr R. Wallis, Chemist, Maitland, 

Cappers Pty Ltd, Maitland, 

Radio Station 2HD Newcastle, 

“Electronics Australia” magazine. 

Ell’s (Newcastle) Pty Ltd, 

The Chelsea Theatre, East Maitland, 

Jayes Travel Services, Newcastle, 

Radio Dispatch Service, Sydney, 

Lawrence and Hansen (Newcastle) Pty Ltd, 
Waltons (Newcastle) Camera Department. 

Westlakes Radio Club 
A successful barbecue was held at the Westlakes 
Radio Club on Sunday, April 23. Activities included 
several transmitter hunts on the 160-metre band. Also 
a “Hunt the Oscillator” contest; although the flea- 
power oscillator could be heard inside the building and 
a few feet outside, it really had the contestants fooled. 
A message-handling contest involved following a 
photographic clue lead, deciphering a clue sheet and 
making ten calls on 146MHz to the club station VK2ATZ 
to send further information. 

The educational program at the club consists of:— 
AOCP class, including Morse code — Monday and 
Wednesday nights 6.15pm — 8.15 pm (two terms). 
WIA YRCS:- 

Elementary Radio Certificate - - Saturday 2.00 pm 
— 3.00pm 


Further details may be obtained from the Secretary, 
PO Box 1, Teralba, NSW 2284. ® 


SO YOU WANT TO BE 
A 

RADIO AMATEUR? 

To achieve this aim, why not unidertake 
one of the Courses conducted by the 
Wireless Institute of Australia? 
Established in 1910 to further the in¬ 
terests of Amateur Radio, the Institute is 
well qualified to assist you to your goal. 
Correspondence Courses are available at 
any time. Personal classes commence 5^ 
February each year. 

For further information write to: 

THE COURSE SUPERVISOR, W.I.A. 

14 ATCHISON STREET. 

CROWS NEST, N.S.W. 2065 
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AMPlIfIC ATION 


PHONE 51-3845 
51-7008 


^l£ 





COMMUNICATION 


136 VICTORIA RD., MARRICKVILLE NSW 2204 
WeCKENDS S AFTER HOURS 40-5391 


KAISE 


136 VICTORIA ROAD, MARRICKVILLE — 51-3845 


MODEL SK-100 


VOLT-OHM-MILLIAMMETER 



HIGH SENSITIVITY 
100,000 Ohms per Volt DC 
10,000 Ohms per Volt AC 


SPECIFICATIONS: 

• DC Volts: 0.6,3,12, 60, 300, 600,1200. 

• AC Volts: 6, 30, 120, 300, 1200. 

• DC Current: 12uA, 300uA, 6mA, 60mA, 600mA, 12A. 

• AC Current: 12A. 

• Resistance: 20K ohms, 200K ohms, 2AA ohms, 20AA 
ohms. 

• Decibels: Minus 20 to plus 17,31,43,51,63. 

• Accuracy: DC plus minus 3pc, AC plus minus 4pc 
(of full scale). 

• Overload Protected by dual sllicondiodes. 

• Double-jewel led plus minus 2pc Meter. 

• Plus minus Ipc temperature-stabilised film resistors. 

• Polarity changeover switch. 

• Scale with mirror. 


Price $34.75 


Post 7SC. Interstate st.OO. 


K 


20 



K 


20 


CT330 CT330 

CT 330 20K. OPV 


DC Volts, 0.6, 6, 30, 120, 600, 1200, 3000, 
6000. AC Volts, 6, 30, 120, 600, 1200. DC 
Current, 60uA, 6, 60, 600mA. Resistance, 
6K, 600K, 6M, 60M. Decibels, minus 200 
to plus 62, 5 ranges. Specially suitable 
for transistor use. 


Pric« $18.50 


C.T.500 20K.OPV 


D.C. volts, 2.5, 10, 50, 250, 500, 1,000. A.C. 
Volts, 10, 50, 250,500, 1,000. D.C. Current, 
.05, 5.50, 500mA. Resistance, 12K 120K, 
1.2meg., 12meg. dB. minus 20 to plus 62. 


Price $14.60 


200H 20K.OPV 


DC volts, 5, 25, 50, 250, 500, 2,500. AC 
Volts, 10, 50, 100, 500, 1,000. DC Current, 
50uA, 2.5, 250mA. Resistance, 6K, 600K, 
Capacitance, 2 dB. Ranges. 


$10.95 Post 50c 


SOLDERING IRON 


240V. AC. 30 Watts. Lightweight 
2' joz. Heating time 1-8 mins. 


$7.25 


MODEL SK-44 


30K OHMS PER VOLT 

DC 

10KOHMS PER VOLT 

AC 

Specifications: 


DC Volts: 0.6, 3, 12, 60, 300, 

600, 1200, 

3000. 


AC Volts: 6, 30, 120, 300, 120C 

1 . 

DC Current: 30uA, 6mA, 60m.A, 600mA. 

Resistance: lOK ohms, 1 M ohms, 10 M 

ohms, 100 M. 


Decibels 20 cps plus 17,31,43,57,63. 

OVERLOAD PROTECTION. 

SPECIFICATIONS 


Post50c. Interstate75c. 

$19.25 


MODEL SK-20 


20KOHMS PER VOLT 

DC 

lOKOHMS PER VOLT 

AC 

SPECIFICATIONS: 


DC Volts: 0.25, 2.5, 10, 50, 25 

0, 1000. 

AC Volts: 10, 50, 250, 1000. 


DC Current: 50uA, 25mA, 25()mA. 

Resistance: 7K, 700K, 7 Meg 


Decibels: Minus 10 cps plus 22 (at 

AC/ lOV) plus 20 cps plus 36 (at 

AC/50V). Upper freq. limit 7 Kc. 

OVERLOAD PROTECTION. 

$13.50. 


MODEL SK-80 


20K OHMS PER VOLT 

DC 

10K OHMS PER VOLT AC 

SPECIFICATIONS: 


DC Volts: 0.5, 2.5, 10, 50, 250, 

500, lOOOV. 

AC Volts: 10, 50, 250, 500, lOOOV. 

DC Current: 50aU, 5mA, 50mA, 500mA. 

Resistance: 5K, 50K, 500K, 5 

Meg. 

Decibels: Minus 10 cps plus 

62 db. 

OVERLOAD PROTECTION. 

$17.50 


Post 50c, 1 nterstate 7iic. 


PANEL METERS 

3" 2-1/2" 


2" 1-3/4' 



EDGE 


Clear Plastic Flush Mounting 1-3/ 4", 2", 3", 4". Full range available. From 50uA 
— lOA DC, 15VDC, 500VDC, 300VAC, VU and dB. Also Edge Meters, VU — Stereo 
Balance. Send for price list, SAE. 


AMPLIFIERS 
PUBLIC ADDRESS 
RANGE 240V-AC 



Amplifiers, public address, 240 volt AC 
Two Hl-Imp Inputs with Independent 
volume controls for mixing either 
microphones or P.U. Bass/ treble tone 
control. 

Available with multi-tapped voice coil 
matchings (2,3.7,8,15 ohms) OR multi- 
tapped line matchings (66, 125, 250, 500 
ohms). On ordering please indicate 
Impedance matching required. 15 watts 
RMS. V—C matchings — $49.50 
15 watts RMS. Line matchings — $53.50 
30 watts RMS. Line — VC — $59.50 
40 watt $89.50 

60 watt $115.00 



P.A. SPEAKERS 
8 WATT 

8in. units in waterproof 
projection horns. 
IS-Ohm voice coils. 

Price $16.15 


Line output transformers to suit. 
$1.75 extra. 


MICROPHONE 

STANDS 


Flexible Goose Necks 
9in. $2.75 18in. $4.35 

12in. $3.50 24in. $5.00 


DYNAMIC MICROPHONES 


Model DM — 160 omnidirectional 
50K — 560B at IKC' 

80-1300 CPS S16.45 

Model DM — 220 as above 

Cardioid $18.75 

Model UD — 130 Cardioid 
Dual Imp. 600 OHMS and 50K OHMS 
Uni-Directional 

Sensitivity, 600 OHM — 73 DB 
50 K — 54 DB 

$22.75 


All models have on/ off switch and are 
suitable for hand held or stand moun¬ 
ting. Also supplied with each — 20 ft. 
mic. cable and plug. Also mlc holder. 
Crystal Lapel mic. $2.50 

50 K Dynamic 

Contact Mlc. $3.50 


MICROPHONE STANDS 


6ft. — adjustable height — extra 
heavyweight cast base. Black satin 
finish $12.95 

8 inch table model $3.50. 



AUDIO GENERATOR 


De Luxe Model TE—22D. 

Freq. range. Sine 20 cps — 200KC. SQ, 20 
cps — 25KC. Output Voltage Sine 7V. SQ. 
TV P.-P. Output Impedance 1000 ohms 
Acc. 5 per cent. 4-ranQe attenuation. 
1/1, 1/10, 1/100, 1/ IK. Printed cir¬ 
cuit. 240V A.C. ^2 95 


SIGNAL GENERATOR 


De Luxe Model TE20D. 

Freq. Range 120 KC — 500 Msc 7 Bands. 
Accuracy 2 per cent. Output 8V. 
Provision for Xtal. Suitable for self¬ 
calibration Marker generator. Printed 
circuit. 240 V.A.C. 


$36.75 


MODEL TE-65 
V.T.V.M. 

D.C. V 0-1.5-5-15-50-500-1,500 V Rms. 


A.C.V. 0-15, 5.5-15-50-150-500-1,500 V. 
Rms. 0-1-4-4-14-400^1,400-1,400-4,000 V. 
P.P. Resistance: RXIO, lOO.lK, .lOK, 
.lOOK, IM, lOM, Decibel — lOOdB minus- 
plus 65dB. 

240 V.A.C. 

$43.75 


T.E. 46 
RESISTANCE 
CAPITANCE 


Bridge and Analyser. 

Capacity 20pf to 2000mfd 
Resistance 2 ohms to 200 megs. Also 
tests power factor, leakage, impedance, 
transformer ratio, insulation resistance 
to 200 megs, at 600V. 

I ndications by eye and meter. 


$53.75 


SPEAKER COLUMN 


VINYL COVERED - BLACK 33in. x 
lOin. x lOin. Complete with 4 heavy duty 
6in. speakers. 25 watts — 4, 8 or 16 ohms. 


$32.50 


TV BOOSTER 


240V AC. Especially designed for fringe 
area reception. Also up to 3 TV sets can 
be operated off common aerial for Im¬ 
proved signal strength. 


$15.95 Post free. 


TAPE CASSETTES 


Tensilised mylar. 

C60 95c 

C90 $1.80 

Head Cleaner $1.75 

Pack and Post I5c 

NEW RECORDING TAPE & MYLAR 
7 ft 3600 ft. $3.75 

7 ft 4800 ft. $4.75 

Pack and Post 25c 
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50 WATT 
SOLID STATE 
GUITAR AMPLIFIER 



50 watts RAAS. solid-state guitar am¬ 
plifier PM125 4 inputs, 2 channel with 
separate volume, bass and treble con¬ 
trols; speed and intensity controls for 
vibrato. Remote foot switch with plug 
and lead. Black vynex carry cabinet. Kit 
of parts $98.00 

Fully constructed and ready for 
operation off 240VAC $114.00 


AUTO-RHYTHM UNIT 


Very latest model with cancel controls, 
240 volt operation, high and low Im¬ 
pedance output, 28“ X 3V2“ X 10V2“, 
weight 13 pounds. 16 rhythms: Rhumba, 
beguine, cha cha, mambo, samba, bossa 
nova, rock'n roll, slowrock, western; 
waltz, tanga, swing, jazz, shuffle, fox¬ 
trot, and march. 

Also 9 instrument sounds: cymbal, 
brush, snare rimshot, clave, bongo, hi- 
conga, lo-conga, bass. 

Controls: tempo, volume^ stop, start, 
sustain, cancel for three instruments. 
Complete with remote foot switch, audio 
cable and instruction book. $179.00 


MUSICOLOUR II 



As per E.A. Dec. '71, Jan. '72. Complete 
kits of parts $49.50 

Fully constructed $59.50 

Packs, post 75c 

P.C. BOARD ONLY $3.25 

SPECIFIED TRANSFORMER 

ONLY$4.35 


ALL SILICON 
TRANSISTOR 
SOLID STATE 
STEREO AMPLIFIER 



240V AC powered, 8 watts RMS per 
channel inputs for magnetic ceramic, 
and crystal cartridge, also recorder and 
radio tuner. HI Fi frequency response 
speaker mafching 4 16 ohms. Size 10’ 2 in 
X 6’ 2 in X 3' vin. Attractive oiled teak 
cabinet. 

$54.00 



SONATA NS-1600D 


All Silicon solid-state Hi-Fi Stereo 
Amplifier. 10 watts RMS per channel. 
Each channel has separate 
Bass Treble controls. Inputs for 
magnetic or ceramic cartridge, crystal 
mic., radio, tape — tape out, stereo 
headphones. 8—16 ohms. Instruction 
booklet, circuit supplied. Timber 
cabinet. Dimensions: 14’/2“ x 8“ x 4“ 
Price $67.50. Pack and Post $1.50. In 
terstate $2.50. 


HI-FI STEREO 
HEAD PHONES 

Q 

Freq. 20 12000 Hz 
Imp. 8 ohms 

Complete with lead and standard stereo 
phone plug. 

$5.25 


Pack and post 35c 


8-30 

1.6c. ft. 

CABINET KIT 

Teak veneer 

Simple to assemble — and fits perfectly. 
$22.50 each. 


SPEAKER ENCLOSURES 




NEW MAGNOVOX 8.30 
SYSTEM 

Ref. Jan. '71 E.A. 

1.6 C.F.T. 30 watt. 8.6 
ohms. 

Complete ready for use. 
$60.00 ea. 

8 30 speaker only $18.50 
3TC Tweeter only $3.75 
Cabinet only $30.00 


with 

3UC 


HI-FI SYSTEM 
8WR MKV and 
tweeter 

16 watts, 8 16 ohms, 22in 
X 14in X 8in. 

$43.75 ea. 

Mi power system with 
MSP 12UAX and 2MBC 
tweeter. 23' vin x 17in x 
12' 2 in. 20 watts $53.75 ea. 


FAMOUS MULLARD 
MAGNAVOX 
Bookshelf enclosures 
6WR MKV and 3UC 
tweeter, 8 16 ohms, 
15' /in X 8'ain x 8' -/in. 

Complete ready for use. 
$26.75 ea. 

Cabinet only $13.9S 


All cabinets are constructed of PIneboard and veneered with oiled 
teak Formica and are complete with cross over network — 
tweeter — Innerbond packing. 


STEREO RECORD 
CHANGERS 

C129— C141 — C142 — C142A3 



Current models, 4 speeds, automatic or 
manual operation. 

Standard model $28.50 

Ceramic cartridge. Sapphire stylus. 
Standard model with 12in turntable 

$34.00 

Deluxe model with 12in turntable, 
Cueing device, ceramic cartridge, 
diamond stylus $40.00 

Deluxe model as above with - ad¬ 
justable counter balance, 2 spindles, 
calibrated stylus pressure control added 
$46.50 

Deluxe model as above with 12in Diecast 
Heavyweight turntable, 4 pole shielded 
motor, sutiable for Magnetic cartridge 

$56.50 

The latter two record changers can be 
supplied with magnetic cartridge and 
diamond stylus at $10 extra 


PLAYMASTER 127 /128 
STEREO AMPLIFIER 
Stereo control unit 







For tape replay, magnetic, disc, and 
crystal cartidge, radio input, fully 
described on Nov 1969 EA 
64 watts per channel. 

Amplifier $109.00 
Control Unit $59.50 


CHANGER AND 
PLAYER PLATFORMS 

Teak. Cut out to suit $9.00 

Fully moulded tinted perspex cover, 
17V4inx 13V2inx4in $9.00 

$9.00 


STEREO RECORD 
PLAYER 

240V AC - 4 speeds, ceramic cartridge. 
Separate motor, 7in turntable, pickup 
arm and rest. Post 50c. 


Mounting 
Post 40c. 


$7.90 

platform available. 


Rotating Distress 
Emergency Beam 



Red, Blue, Amber 
Visibility ' / mile. 

12V DC operation. Waterproof. Complete 
with heavy duty suction Cap. Size 3' /in. 
dia. X 5' /in. 

$5.75. 

Pack and Post. 35c 


GARRARD STEREO 
RECORD PLAYER 

3 Speeds, Auto-Stop Sonatone H 
Ceramic Cartridge Included. 

$15.50 

Pack and Post NSW $l.0o. 
Pack and Post Interstate $1.50. 


AAAGNAVOX 

WIDE RANGE TWIN-CONE 
SPEAKERS 

8-16 Ohms 
30 16000 HZ. 

6WR MK5 12-W RMS $ 9.90 
8WR MK5 16-W RMS $10.75 
lOWR MK5 16-W RMS $11.50 
12WR MK5 16-W RMS $12.50 

Pack and Post 65c. 

Send SAE for Data Sheet. 


REVERBERATION 

UNITS 

Deluxe model. 

Freq. response. 60-5500HZ. 
Decay time at 300 Hz 2 seconds. 
Dimensions 16%in x 4%in x VAIn. 

$19.95 


NEW STEP DOWN 
TRANSFORMERS 

240V AC/ llOV AC 250 watts 

$12.50 
P & P$1.50 


CURLED CABLE 


Extends to 20ft. Standard 6.5mm 
phone plug each end: $3.50 

Pack & post. 25c 


TOP QUALITY AUST. 
MADE SPEAKERS 

12in Woofer 20 watts RMS 
12in Woofer 15 watts RMS 
12in Twin cone 15 watts RMS 


$24.25 

$22.00 

$19.00 



15" PIONEER 

15in Pioneer low frequency speaker. 
Imp 8 ohms. Power, 30 watts, RMS 
designed especially for use with bass 
guitar or electric organ. Also ideal for 
stereo woofer speaker. 

$33.00 


ROLA 50 WATTS RMS 


(Special purchase) 
Model 12U50 12lnch 


24Hz — 11 KHZ 8 or 16 ohms $35.0(, 
12UX50 12inch hi-fi extended frequency 
$40.00 Incl. Post. 
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LISTENING AROUND 
THE WORLD 

h\ Arthur Cushcn MBE 

_y 


Adelaide University station VL5UV opens 

This month, Adelaide University is scheduled to commence broadcasting 
from its new educational radio station, VL5UV. There will then be four 
educational stations operating in Australia. 


For many years the University of New South Wales 
has been operating VL2UV in Sydney on 1750kHz and 
from Newcastle and Wollongong on 1720 
kHz. These stations are widely receiv^ throughout 
Australia and New Zealand during the evenings with 
their special broadcasts for student audiences. 

The new Adelaide station is located at Dry Creek, six 
miles north of the city. It will operate on 1630kHz, with 
the power of 300 watts radiated from a 150ft mast. The 
station conducted preliminary tests in May in 
preparation for the new service. 

HAPPY STATION MEMOIRS 

The name of Edward Startz, who conducted the 
Happy Station program over Radio Nederland for 40 
years until his retirement in December, 1969, will be 
familiar to most SW listeners. Since his retirement, he 
has been writing his memoirs at his home at Hilver- 
sum, Holland, containing his reminiscences of events 
and personalities he has met. The book has been ac¬ 
cepted for publication by Gilfer Associates, USA, and 
should be on sale around August. Arrangements have 
been made with the publishers to make copies 
available to Happy Station listeners in this part of the 
world. As soon as an advance copy has been received, 
it will be reviewed in “Electronics Australia”. 

BONAIRE ON SOQkHz 

Trans World Radio, at Bonaire, has operated on the 
MW frequency of 800kHz for many years, but it has 
never previously been heard so well as at present in 
this area. The improvement has been brought about by 
a new aerial system, consisting of five WOft towers, 
with aerials radiating 500kW of power. The system 
allows the use of five different radiation patterns, 
depending on the area to be serviced. 

The station has been opening at 0800GMT in Por¬ 
tuguese. It can also be received here during our winter 
to sign off at 0500GMT. 

SEOUL EXTENDS SERVICE 

The Voice of Free Korea has been heard on 15335kHz 
with an extended schedule compared to that which we 
reported recently. The frequency is now used for 
English at 0300-0330 and 0630-0700, and 0900-0930GMT. 

It is also used for the Japanese service, 0930- 
1030GMT. 

Reception of this frequency has also been observed 
around 2300GMT. In New Zealand, the channel is heard 
at 0900GMT at fair strength, but suffers interference 
from Brussels, which also uses the same frequency. 

FEBASEYCHELLES 

The Far East Broadcasting Association on 
Seychelles has made a frequency change and some 
alterations to its language services. According to 
Radio Japan, the station is now broadcasting on 
15270kHz when opening at 1235 with the interval signal. 
The program commenced with a session in Sinhala at 
1245GMT, followed by Tamil at 1300, English at 1330, 
Hindi at 1430. The station then changes frequency to 
15230kHz. 

The station reopens at 1500GMT on 15230kHz in 
Marathi; has a program in Gujarati at 1515; and 
English at 1530GMT. 

VGA KAVALLA 

As earlier reported. The Voice of America is con¬ 
structing a big relay base at Kavalla, in the province of 
Thrazien, Greece. There will be ten short-wave 


transmitters of 250kW each and a medium-wave 
transmitter of 500kW. The first two of these SW trans¬ 
mitters are scheduled 1300-1800GMT on 6085kHz, at 
1800-2000GMT on 6140kHz, and at 1500-2030GMT on 
7285kHz. Reception reports should be sent to The Voice 
of America, US Info'rmation Agency, Washington, DC, 
20547, USA. The Voice of America also operates relay 
stations at The5>saloniki and Rhodes Island, with six 
transmitters, some 35kW, the rest 50KW; and two 
medium-wave transmitters of 150 and 50kW respec¬ 
tively. 

XERMX ON 21705kHz 

Radio Mexico has returned to 21705kHz, and is being 
well received in New Zealand in our early afternoons to 
sign-off around 0300GMT. During this time the station 
has been heard playing typical Mexican music. An¬ 
nouncements have been given in Spanish, Portuguese, 
German, French and English. 

The transmission has also been observed on other 
frequencies including 17835kHz at 2100GMT and on 
9705kHz at 1400GMT. The address of the station is 
Apartado 20-620, Mexico City 20, DF, Mexico. The 
power of the transmitters is lOOKW. 

YVLS VERIFIES 

Radio National de Venezuela, YVLS, has verified our 
reception with a letter in English and a large pennant 
which came registered airmail. The station was heard 
on 11725kHz some weeks ago at 0130GMT. 

The letter gave very little information about the 
station, but it did confirm the date, time and frequency 
of our report. 'iPhe pennant, grey with red and black 
printing, gives the frequency of the MW wave station, 
and also the old SW frequency of 6170kHz. 

AUSTRIAN CHANGES 

Austrian Radio at Vienna has made only two changes 
in its schedule, which is now effective to September 3. 
GMT kHz 

0400-0600 17740 

1200-1400 11930 

The frequency of 11930 replaces 11785kHz in a 
program beam(.*d to North Africa, while 17740 replaces 
17785 in the service to South Asia. The service to 
Australia and New Zealand 1000-1200GMT remains on 
17785kHz. 

AUSTRIAN RADIO EXPANSION 

Last December it was anticipated that the SW ser¬ 
vice of Austrian Radio could close because of financial 
difficulties. Like Radio Canada, which was also 
threatened with closure three years previously, this 
has not been tlie case. Both stations have in fact ex¬ 
panded their services. 

The financial difficulties of Austrian Radio have 
been resolved. A new agreement reached between the 
Austrian federal government and ORF (Austrian 
Radio and Television) is wider in scope than had 
previously been the case, and covers a substantially 
longer period. Thanks to this satisfactory solution it is 
now possible to modify the basic broadcasting 
structure. Alterations are being introduced to meet the 
national and international needs of a modern SW 
service. The ultimate intention is that by means of 
carefully placed segments listeners in all the areas to 
which they beam programs should, at a convenient 
time, be able to obtain a full, objective account of what 
is going on in and around Austria. 

Naturally enough, their major concern remains that 
of awakening interest in and understanding for 
Austria’s foreign policy, in particular for the country’s 


limiMNHIHlIHUHHinillHttlHHIMtlliltHHIIMMHHIHHMflMHtmiMtMtMIIINtMHMmMtiltHIIHIHNHIillNUIIItllHtliMHtmiMHIUMIIimitllllHIIIIIIMniNIMHIIIIMHIIIIIIIIIinilll 
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freely accepted principle of perpetual neutrality. A loi 
of time is devoted to music and the arts, as well as t( 
economic matters. In depth programs of current af 
fairs will, in future, be rounded out with more genera 
contributions mirroring life in Austria for listenerj 
abroad. To enable this to be done longer hours o; 
broadcasting, especially in English, are planned 
Major structural improvements of this sort neec 
careful, patient preparation. 


LATIN AMERICAN RECEPTION 
At this time of the year signals from the Latii 
American stations can be heard during two periods 
daily. New Zealanders will enjoy reception during thi 
afternoon in the 49 and 60 metre bands from 0300 on 
wards, while from 0800GMT listeners in Australia am 
New Zealand should be able to hear signals on thesi 
bands when the stations commence their morning 
programing. Chris Davis of Featherson, New Zealand 
has suppli^ an extensive list, but we have confine< 
this to signals which will be heard during our evening 
listening period. 

GMT kHz 

1130 3360 TGVN La Voz de Nahuala. 

1100 4765 HCAJ2, fair at this Ume. 

0800 4795 ZYF37 Radio Congonhas sign-on. 

1000 4800 Radio Lara sign-on. 

0800 4905 ZYZ20 Radio Relogio. 

1100 4930 HCCRl Radio (^sa de la Cultura. 

1145 5875 HRN Voz de Honduras. 

1130 5970 OBX4Q Radio El Sol Peru. 

1130 5980 OBX4M Radio Panamericana. 

1200 5980 YSS Radio Nacional sign-on. 

0830 6006 CP58 Radio Progreso sign-on. 

0930 6015 ZPAIO Emisoras Paraguay, news at 1000 
1130 6020 OAX4Q Radio Victoria. 

0900 6035 ZYZ26 Radio Globo. 

0930 %75 ZYT29 Radio Diario da Manha. 

FEBC EXPANSION 

The Far East Broadcasting (Company has advise< 
some changes in its transmitter power. The two MV 
stations in Manila have both had power increases 
DZAS on 680kHz, from lOkW to 40kW, and DZFE 
1030kHz from IkW to 5kW. 

The SW transmitters have also been upgraded. DZH< 
on 6030kHz will increase power from 2kW to 20kV 
when new aerials have been constructed. 

On Cheju Island, off South Korea, a 250kW trans 
mitter ordered from Brown Boveri and a 6-towei 
antenna array are ready for shipment. The station is 
scheduled to be on the air in 1972. 

At San Francisco, USA, testing still continues on c 
250kW SW transmitter beamed to Latin America. 'The 
station, KGEI, has been authorised to operate on 17730 
15375, 11940, 9510 and 6100kHz. 

The Far East Broadcasting Association at Victoria 
Seychelles, with 40kW, is broadcasting 7^/4 hours a day 
to India and the Middle East. 

ENGLISH FROM BUCHAREST 
The present transmissions in English from Radic 
Bucharest in Romania are as follows: 

FOR EUROPE 
GMT kHz 

1300-1330 17710, 15250, 11940 

1930-2030 11775, 9570 

2100-2130 9690, 7195 

FOR NORTH AMERICA 

0130-0230 15250, 11940, 11775, %90, 9570, 6150, 598C 

0300-0330 15250, 11940, 11775, %90, 9570, 6150, 598C 

0430-0500 15250, 11940, 11775, 9690, 9570, 6150. 598( 

FOR THE PACIFIC AREA 
0645-0715 17850, 15250, 11940 

FOR ASIA 

1500-1530 17760, 15250, 11940 

FOR AFRICA 

1100-1130 17850, 15380, 11885 


SWISS USES 500kW 

'The Swiss Broadcasting Corporation at Berne is no\ 
using its new 500kW transmitter located at Sottens on 
regular basis in conjunction with a new rotatabL 
aerial on the following schedule: 


GMT 

kHz 

0600-0645 

11765 

0700-0915 

11865 

1100-1300 

17795 

1315-1500 

17885 

1515 1700 

21585 

1745-2245 

11720 


HJKV ON 5955kHz 

The Colombian station La Voz de Bogota has beei 
heard on 5955kHz around 0800GMT. This is a relatively 
clear frequency, and the station was received at goo< 
level. The all-night transmission contained mam 
identification announcements and the program wai 
typical Latin American music. 






We verified this station many years ago, when the 
station was on 5960kHz and using the callsign HJCF. 
The verification was actually dated November 7, 1957. 
The card showed a shield with part of the globe, and 
contained the information that the station was founded 
in May, 1930. The address is Aereo 13018, Bogota, 
Colombia. 


SWEDEN USES 11895kHz 

Radio Sweden has reverted to 11895kHz for its 
transmission to Australia and New Zealand in English 
0515-0545GMT. The change was made to avoid in¬ 
terference on 9715kHz from Bonaire, using the same 
channel. The main changes in the present schedule 
from Stockholm are as follows: 

GMT kHz 

2015-2115 11970 from 9715 

1600-1700 15240 from 11930 

1830-1930 11790 from 11705 

0515-0615 11895 from 9715 

0000-0230 15295 from 6175 

1400-1530 15310 from 21505 

The rest of the schedule is unchanged. The trans¬ 
mission to North America 000-0230 has been sup¬ 


plemented by an additional transmitter using 11805 
kHz. This is a 30kW post and telegraph transmitter. 


NEW TOKYO FREQUENCIES 
Radio Japan in its regional services has introduced 
two new frequencies for its program to the Americas at 
OlOOGMT and to Europe from 1930GMT. The complete 
details are: 

GMT kHz 

0100-0300 17825, 17745, 17725, 15235. 

1930-2100 15420, 11960. 

The General Service of Radio Japan is now as 


follows: 


TO EUROPE 


GMT 

kHz 

0100-1130 

17855 

1200-0030 

15300 

TO NORTH AMERICA 

2200-0430 

17785 

0500-0730 

15015 

1600-2130 

15105 

0800-1530 

9505 

TO ASIA 


0100-0730 

17880 

0800-1130 

15195 

2200-0030 

15195 

1200-2130 

11815 


VILNIUS ON 15210kHz 

Reception of Radio Vilnius in Lithuania has been 
observed on 15210kHz with an English program on 
Saturday and Sunday from 2230 to 2255GMT. Before 
this time the frequency is used by Radio Moscow. After 
2300GMT the frequency is again used by Radio Moscow 
with its service in English. 

According to announcements Radio Vilnius has two 
broadcasts, one at 2230 and the other at 0030GMT. The 
first is on 7160, 9540, 9730, 11700, 11770, 11790, 11850, 
11890 and 11960kHz. 'Hie 0300 transmission is on 9680, 
9730, 9770 and 11850kHz. The 19 metre band frequency 
of 15210kHz is not listed in station announcements. 


RECENT VERIFICATIONS 
BOLIVIA: Radio Fides at La Paz has verified Chris 
Davis of Featherston, NZ, with a letter and pennant. 
The station verified by airmail after a long delay for 
reports of July, 1970 and May, 1971. The letter con¬ 
firmed reception on 4845kHz, and gave the power as 
5kW. Other transmitters are on 6155kHz with IkW, and 
on medium-wave 1300kHz IkW. The address is Radio 
Fides, Casilla 5782, La Paz, Bolivia, and the letter was 
signed by the Director, Mr Jose M. Lop. 

COLOMBIA: Radio Colosal on 4945kHz confirmed a 
report from Chris Davis with a form letter and large 
pennant. The station replied to a tape recording sub¬ 
mitted along with a reception report. 

VIETNAM :• Radio Liberation confirmed our reception 
on lOOlOkHz recently from Hanoi and then we received 
a further letter from the Paris office of the station. The 
address in Paris is Liberation Radio, C/- Bureau 
d’Information du GRP de la RSVN, 39 Avenue Georges 
Mandel, Paris (17c). 

According to the schedule from the station. Radio 
Liberation broadcasts in English on two frequencies, 
10010 and 7470kHz. These broadcasts are 1030-1045, 
1430-1500, 2200-2230 and 2330-2400GMT. The programs 
in French are on 14990, 12110 at 2000-2030GMT and 
10010, 7470 at 2300-2330 and 1400-1430GMT. Other 
programs are broadcast in Cambodian, Laos and 
Chinese. 

GRENADA: The former Windward Island Broad¬ 
casting Service is now known as Radio Granada. This 
is substantiated by a verification from the station 
which gives this new name. The schedule to the British 
Islands is listed as 1945-2130 on 15105kHz and 2105- 
2130GMT on 21690Khz: 


IIIIIIIIMIIIIIIIIIIIIIItinitinilMMIIMIIIIIiniKIIHItMMIIIIliHI.: 

German SOOkW Transmitters Operating 


Deutsche Welle has brought into operation the first two of twelve new 
SOOkW transmitters they plan to commission this year. 


Although it had been previously announced that test 
transmission would begin April 10, the first trans¬ 
mission was on April 11. A second transmitter began 
tests April 14. The official inauguration was on June 12, 
which was the occasion for a special celebration and 
opening ceremony. Deutsche Welle hopes to have four 
of the 500kW transmitters operating in time to carry 
broadcasts from the Olympic Games. After the 
Games, they will be used for regular broadcasts to 
supplement the Julich transmitters. Reception reports 
are wanted and will be verified by a new Olympic 
Games verification card. This carries a special stamp 


noting the transmissions from the Wertachtal station. 

The transmissions of interest to listeners in Australia 
and New Zealand have been well received on the test 
broadcast. We have noted the following: 

GMT kHz Language 

0700-0910 7285 German 

2100-2200 9545 English 

0920-1020 11850 English 

0920-1020 15275 English 

As from May 7 the English transmissions have been 
0920-1020GMT on 11850kHz and 2100-2200 on 9765kHz. 


to Jamaica 1545-1800 and 1945-2245 on 151(McHz; and 
2315-0215 on 11970kHz: 

to the Carribbean 14545-1800GMT on 9550kHz; 1545- 
2245 on 5015; and 2155-0215GMT on 3288kHz. 

Our reception on 15105 has been good until 2100GMT, 
alter which the channel is blocked by Radio Japan. 

ITALIAN BROADCASTS 

Italian Radio at Rome has increased its service in 
the Italian language for its listeners in Australia and 
New Zealand due to the increasing interest of migrants 
in these countries in broadcasts from Rome, Trans¬ 
missions are now available for morning and evening 
reception in this area. 

The morning transmission is 2050-2130GMT on 7200, 
9575, and 11800kHz. TTie evening service is 0830- 
0915GMT on 9575, 11810, 15330, 17795 and 21695Khz. 

English from Rome is on only one transmission, 2200- 
2225GMT, on 5990, 9710 and 11905kHz. 

AFRTVS SCHEDULE 

The present schedule for the USA’s Armed Forces 
Radio and Television Services is using some new 
frequencies up to September 3. 

TO FAR EAST 


GMT kHz 

2130-0200 21500 

2130-0500 17765 

0100-0700 15410 

0500-1030 11805 

0700-1630 9700 

1030-1430 6110 

1430-1630 11805 


The above frequencies are beamed to the Far East, 
and originate from the transmitters at Delano, 
California. As well the Philippines relay carries the 
program 0700-1030GMT on 15110kHz. 

TO EUROPE AND AFRICA 
1330-2300 15330 

1330-2300 21500 

TO LATIN AMERICA 
1200-0300 15330 

0200-1200 9755 

0800-1000 6030 

RADIO FIJI PROGRAMS 

As announced some weeks ago there is to be a 
gradual change in the programs of Radio Fiji, with the 
three languages, English, Fijian and Hindustani 
sharing the two networks. In the past English has been 
exclusive to one network and the other two languages 
have shared the second network. 

Radio Fiji One now has English at 1755-1805, 1900- 
0200,0400-1045GMT and the remainder of the programs 
in Fijian. Radio Fiji Two has Hindustani at 1755-1945, 
0200-0335, 0880-1045GMT and the balance of the 
programs is in Fijian. The Radio Fiji One short-wave 
service is on 3230kHz and Radio Fiji Two on 3284kHz. 

Broadcast Band News 

NEW ZEALAND: A new lOOkW repeater station at 
Twizel, South Canterbury, relays the programs of 3ZC 
in Timaru. Twizel is the site of a hydro-electric project 
on the Waitaki River. The transmitter, callsign 3ZO on 
1550kHz, is similar to IZT Turangi on 1390kHz, which 
also carries a program into a new hydro community. A 
further repeater station is to be built in Queenstown in 
northern Southland to improve reception in this tourist 
area. 

WESTERN SAMOA: According to a report in “Tune 
In” some improvements in the radio services in 
Western Samoa are to be made. The former 2AP at 


Apia, on 1420kHz, was originally operated by the New 
Zealand Broadcasting Service in its early days, 

2AP Apia plans to move its present transmitter to a 
new site at sea-level (at present the transmitter is 
1000ft above sea level). This should give a better 
coverage of Samoa, as well as sufficient signal 
strength for rebroadcasting by three repeater stations, 
two of which will be on the island of Sauaii. One re¬ 
peater will be of 500 watts and the other two of 250 
watts. The frequencies, yet to be determined, will be 
between 1100 and 1600kHz. 

CYPRUS: TTie Radio Monte Carlo transmitter on 
1232kHz continues to be received around 1800GMT. The 
transmitter is using 20kW, but is expected to increase 
to 600kWshortly. Our verification from this station has 
come to hand in the form of a card which gives the 
location and frequency, and was posted from Monte 
Carlo B.P. 128 Somera, Principaute De Monaco, 
USA: During the DX League Convention held near 
Invercargill one of our Australian visitors, Harry 
Weatherley of Meblourne, reported KPNW in Eugene, 
Oregon on 1120kHz. The station is listed as 50kW, but 
when the verification was received the card showed 
that only 10kW was being used. 


SURPLUS COMPUNENTS 


at bargain prices. 

Cabinets, speakers and speaker boxes, 
cabinet legs, television parts. Masks, 
dress plates, tuning Et channel selector 
knobs, condensers, resistors, elec- 
trolytics, gang condensers, chokes, 
colls, dial parts, microphones etc. 

ZENITH RADIO COY. PTY. LTD. 

9 Rhodes Street, West Ryde. 
2114. 80 0391. 


Coolant far 
immeiliate 

faoHMm 


For locating defective electrical 
parts, faulty electronic connect¬ 
ions, protecting parts when 
soldering. 

FOR ELECTRICAL, INDUSTRIAL, ELECTRONIC, MEDICAL 
USE—non-toxic, non-inflammable, FREEZES INSTANTLY! 


Available from your accredited CRC Distributor 
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ANSWERS TO 
CORRESPONDENTS 


PHOTOFLASH: Do you know of any firm which has 
the photoflash (Sept-Dec 1966) available in kit form. If 
not, could you supply me with copies of the articles and 
any later modifications. (G.K., Burnie, Tas.) 

® We do not know of anyone who puts out the complete 
kit. Various manufacturers and agents handled 
specialised sections of the design. For instance, the 
printed board, transformer and trigger transformer 
are available from RCS Radio, 651 Forest Rd, Bexley, 
NSW. The tube, reflector and housing are available 
from Circuit Components A’asia, 460 Bexley Rd, 
Bexley. Most other parts are standard lines which 
should be available from major parts suppliers. 
Reprints of each article are available for 50 cents each. 

GROUP ORGAN: I am looking for the circuit of an 
electronic organ suitable for group work, of the type 
which feeds an external amplifier / speaker system. 
(V.M., Nth Clayton, Vic.) 

®The only reasonably large electronic organ circuit 
we have published to date was that in the Nov 1961 to 
Aug 1%2 issues. This instrument used valves, and was 
a self-contained unit with full voicing, a single manual, 
and pedalboard of 13 notes. However we do not 
recommend readers to attempt this project now, as 
most of the specialised components are virtually 
unobtainable. At the present state of the art, it would 
probably work out just as costly as a commercial unit 
ready made. 


being applied to the basic recorder. With FM record¬ 
ing. the input signal is used to frequency-modulate a 
relatively low fnjquency carrier, which is then ai^lied 
to the basic rec:order. Bias is not needed with FM 
recording becauise a large constant level signal can be 
applied to the heads, and since only the fr^uency of 
the carrier sigruil (with respect to time) is important, 
the non-linear portion of the magnetic transfer curve 
can be ignored. FM recording has the advantage of 
being able to faithfully record low frequency signals — 
down to DC. This makes it a useful method for use in 
laboratory recorders where slowly changing analog 
signals are often important. Wideband FM recorders, 
of which video recorders are the most commwi 
example, use complex rotating heads to extend their 
frequency bandwidths, but the basic principle remains 
the same. The frequency response of an amplifier is a 
description of its performance at a fixed, relatively low 
power point, usually 1 watt or less. An amplifier’s 
power bandwidth is the range of frequencies over 
which it will develop half its rated power (or more) 
without exceeding its rated distortion. 

PRINTED WIRING: I have been thinking of using a 
paint for simplifying printed wiring board con¬ 
struction. Do you know of any paint which will conduct 
electricity, and is on the market at present? Do you 
think there would be a market for such a paint — 
taking into account that it could be used for other 
purposes? Any ideas you have on the subject would be 
appreciated. (K.S., Carlingford, NSW.) 


it is thumped. Your magazine is just about perfectior 
among the others. (D.M., Sydney, NSW). 

^ Thank you for your kind remarks about the 
magazine D.M. Buzzing noises from chokes and 
transformers are strictly mechanical problems, 
usually due to loosening of the mounting screws or the 
bolts which hold the laminations tightly together. Often 
the same bolts are used for both mounting and to hold 
the laminations, so you may have to remove the choke 
from the chassis, tighten the stack, then re-mount it. 

A note to our younger readers: the ABC-Three is a 3- 
valve mains-power^ receiver which can be built 
almost entirely from parts salvaged from old 
discarded receivers. The file number of the project 
reprint is 5 / ACR3 / 25. 

MADE IN UK: C^n you tell me if I can buy in Australia 
the “breadboard” called T-Dec, which is made in the 
UK, and if so, where? Are the free transistors offered 
in the January issue the same type as those offered in 
an earlier issue? What would be the nearest substitute? 
(S.P., Borenore, NSW.) 

®We believe the solderless breadboard marketed in 
Australia under the name Micro-dec, is similar to or 
the same as the T-Dec system sold in England. Details 
of Micro-dec were given in the March issue, page 105 
The transistors offered in the January issue are th€ 
same type as those previously offered. A suitable 
substitute would be the 2N3638A or TT3638A. 


FM TAPE RECORDER: I would like to compliment 
you on a very interesting and informative magazine. I 
was wondering if you could tell me the difference 
between an FM tape recorder and an ordinary tape 
recorder, as I have seen many articles about FM 
recorders but I can’t extract much information from 
them. Also, could you tell me the difference between 
the frequency response of an amplifier and its power 
bandwidth. (P.W., Melbourne, Vic.) 

®If by “tape recorder” you mean the basic tape 
transport, heads and record/ reproduce amplifers, 
then there is no fundamental difference between an 
FM recorder and an ordinary one. Its just that the 
input and output signals are processed differently. 
With ordinary recording, the input signal is 
superimpc^ed on a high frequency bias signal before 


® Frankly, we don’t think your chances are very good, 
K.S. For a start, you must find a paint which will not 
only conduct, but which will take solder and stand the 
heat of soldering. Also, reliability is important. Could 
you be sure joints would approach ordinary board 
reliability? Unless these, and many other important 
questions can be answered, the idea wouldn’t be of 
much value. 

ABC-THREE AND BUZZING CHOKES. I built your 
ABC-Three receiver, but substituted a preamplifier 
stage for the detector (an EF37A low hum non- 
microphonic valve). Now I have a rather sensitive 
amplifier which I use mainly for tape amplification. I 
would advise any young constructor who wants a 
useful radio to build the ABC-Three. I think it’s great 
but for one thing — the filter choke in mine buzzes until 


ELECTRONICS AUSTRALIA " INFORMATION SERVICES 


HOT SEAT AND ELECTRIC FENCES: I would like tc 
know if the “Hot Seat” circuits could be adaptable tc 
an electric fence suitable for warding off a plague ol 
mice we are at present experiencing amongst our 
grain storage. I envisage a “fence” supported by short 
insulators, low enough to discourage mice. Do you 
have plans to describe an electric fence system? 
(L.W., Tara, (^Id.) 

®We have looked at the possibility of describing ar 
electric fence controller, L.W., but this is not likely ir 
the immediate future. Some experiement coulc 
possibly be undertaken on your part with the “Hoi 
Seat” timing and trigger circuits to make a suitable 
cycled unit, connecting the output of this system tc 
suitable guard wires. How effective it might be againsr 
mice is something we could not say! 


MMIIIIIIIIIIIIIIMIIIIIIMIIIIIIIIMIMMIIIIMIMMMIIIIIIIHIIMIIIIIIIIIIIIIIIIIMIIIIMIIMIIIIUII' 


As a service to readers Electronics Australia " is able to offer; (1) Project 
reprints, metal work dyelines, photographs, printed wiring patterns and 
other filed material to do with constructional projects and (2) A strictly 
limited degree of assistance by mail or through the columns of the 
magazine. Details are set out below: 

PROJECT REPRINTS; These cost 50c per project. Prior to December 
1959. circuits and diagrams only are available. From December 1959 
onwards, complete articles are available. No material can be supplied, 
additional to that already published. Reprints can be supplied more 
speedily if they are positively identified and not accompanied by technical 
queries. Material not on file can normally be supplied in photostat form at 
30c per page. 

SUBSCRIPTIONS. BINDERS. HANDBOOKS etc: These are handled by 
seperate departments. For fastest service, send separate orders to the 
departments concerned. 

PHOTOGRAPHS. METAL WORK DRAWINGS; Original photographs are 
available for most projects. Price: $1 for 6in x Sin glossy print. Metal work 
dyelines are available for most projects. Price; $1 These show dimensions 
and positions of holes and cut-outs, but give no wiring details. 

PRINTED WIRING PATTERNS; We can supply negative transparencies, 
actual size. Price: 50c. We do NOT deal in manufactured boards. These 
are available from advertisers 

BACK NUMBERS: As available. On issues up to six months, face value. 
Seven months to 12 months, face value plus 5c. Thirteen months or older, 
face value plus 10c. Postage and packing. 10c per issue extra. Please 
indicate if a PROJECT REPRINT may be substituted if the complete issue 
is not available. 


REPLIES BY POST; These are provided to assist readers encountering 
problems in the construction of our projects published within the last two 
years. Note, particularly, that we cannot provide lengthy answers, or 
undertake special research or modifications to basic designs. Charge. 
50c. Inclusion of an additional fee does not entitle correspondents to 
special consideration. 

OTHER QUERIES: Technical queries outside the scope of "Replies by 
Post” may be submitted without fee and may be answered in the magazine 
at the discretion of the Editor. Technical queries will not be answered by 
interview or telephone. 

COMMERCIAL EQUIPMENT; “Electronics Australia’’ does not maintain a 
directory of commercial equipment, or circuit files of commercial or ex- 
disposals equipment etc. We are therefore not in a position to comment on 
any aspect of such equipment. 

COMPONENTS; “Electronics Australia" does not deal in electronic 
components. Prices, specifications etc should be sought from appropriate 
advertisers or agents. 

REMITTANCES: These must be negotiable in Australia. Where the exact 
charge may be in doubt, we recommend submitting an open cheque, 
endorsed with a suitable limitation. 

POSTAGE & PACKING: All charges shown include postage and packing, 
unless otherwise specified 

ADDRESS: All requests for data and information should be directed to the 
Assistant Editor. "Electronics Australia". Box 2728. GPO Sydney. NSW. 
2001 —( 10 / 71 ) 
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OTES AND ERRATA 

)I CONVERTERS: Some readers have experienced 
ficulties with these projects, involving excessive 
Itage from the converter and / or spurious triggering 
the thyristor circuits. Both problems are due to the 
.Tie cause; high amplitude spikes in the output of the 
fiverter. This has already been covered by a note 
Wished in the May 1971 issue, to which readers are 
'erred. However in a few cases even these measures 
ve proved inadequate, and the following additional 
jasures are suggested. 

;i) Insert a 47 ohm resistor in series with the HT 
Hi to the dump capacitor. This should minimise the 
ect of spikes on the triggering circuit. 

[2) Excess voltage can be further controlled by 
nnecting a resistance in series with the base lead of 
ch switching transistor. Equal values should be used 
each base but care must be exercised in selecting 
lues. If too large, the waveform will depart from the 
jal square shape and the dissipation of the tran- 
;tors will increase. A value above 47 ohms is not 
commended; 22 ohms is a good starting point. As the 
sistance is increased the voltage will drop rapidly at 


first, then much more slowly. Do not use more 
resistance than is necessary to achieve correct 
voltage. 

SIMPLE INTERCOM (Take 20 Components), May, 
1972, p 41. The connection from the lower end of LS2 
should go to the empty terminal of SWla as well as to 
SWlb. Without this, the slave cannot call the master. 
OPTICAL / MAGNETIC FILM PREAMP (April 1%7): 
Some constructors have experienced high distortion, 
together with an inability to obtain the correct DC 
voltage at the emitter of the BC108 transistor. This is 
almost certainly caused by the use of a 2N4360 FET 
having a very high zero bias current Idss. In fact this 
circuit will only operate correctly with devices having 
Idss below approximately 12mA. If difficulty is ex¬ 
perienced in obtaining a suitable device, the best ap¬ 
proach is to employ capacitive coupling between the 
FET drain and the transistor base. The coupling 
capacitor could be a lOuF or higher electrolytic 
(16VW), while the bias divider required for the BC108 
could consist of a 47k resistor to ground and a 120k to 
the 18V line. 
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IF CONVERTER: Have you ever puolished plans 
* a VHF converter? Can you tell me how to apply for 
IL cards from short-wave stations? Congratulations 
a magazine of such high calibre. It is much better 
in any USA or British publication. (M.W., Geelong, 
c.) 

We have published a number of designs for convert- 
, and if you care to let us know range of frequaicies 
i wish to cover, we will tell you if ,we can meet your 
ict requirements. Verification cards are issued by 

110 stations when a person is able to report reception 
the station. Reporting of reception was discussed 
efly in the article “Sunspots, the lonospshere and 

published in the March, 1968 issue. A reprint of 
3 can be obtained from our Information Service for 
. For a more detailed discussion of DXing as a 
)py, a useful guide is “How to Listen to the World”, 
Dlished by World Radio-Television Handbook Ltd, 
nmark, but available here from technical 
)ksellers. (Our short-wave correspondent, Arthur 
shen, is the agent in New Zealand.) TTiank you for 
ir comments on the magazine. 

ilANSISTOKS: 1 am writing because I saw the free 
ansistor coupon in the January issue of “Electronics 
istralia” I hope you have some left. Also, have you 
ly information sheets on transistors, capacitors, 
sistors, etc, which you could send me. I would be 
uch obliged. (B.W., Narre Warren, Vic.) 

By now you will have received your free transistor, 
ifortunately, we cannot help you with your second 
quest, as we do not know exactly what you want. If 
•u want to know how transistors, resistors, 
pacitors, etc, work, then you will find this in- 
rmation in the various chapters of the Home Study 
)urse. However, if you want data on individual types 
devices, then we suggest you approach the 
anufacturers concerned. By the way, a copy of the 
sistor colour code appeared in the “Elementary 
lectronics” section of the February issue of the 
agazine. 

APACITORS: I was wondering if you could answer a 
jestion which has caused a lot of arguments: Does a 
ipacitor store its charge on the plates or in the 
electric. (S.S., Nowra, NSW.) 

The charge is stored on the plates. This can be 
lustrated by the fact that a capacitor needs no 
.electric. If two plates are in a perfect vacuum, there 

111 still be a charge on them if a PD is applied between 
le plates. The dielectric affects only the amount of 
apacitance. Briefly, this means that, for two plates a 
iven distance apart, it is possible to store the same 
haree with a lower voltage if a suitable dielectric is 
icluded. Further information on capacitors and 
apacitance may be found in chapter four of the 
Home Study Course”, published in August 1971. 

TEREO FROM MONO RECORDER? Have you ever 
escribed or heard of a piece of equipment that can be 
lugged into a mono tape recorder to produce true 
Lereo? If you have would you please send me some 
iformation on it. (C.H., Wagga Wagga, NSW.) 

First off, let us get one point straight. It is not 
3ssible to extract a true stereo signal from an existing 
lono recording, whether it has been made on tape, 
ISC, or any other medium. Stereo requires that two 
^parate sound tracks be recorded from two separate 


microphones and that they be played back separately 
through at least two loudspeakers. A supersonic 
subcarrier system could be used to record and 
reproduce two channels of sound using a mono 
recorder, but most audio recorders would not have the 
frequency bandwidth required to do this. In short, it is 
hardly practical. 

The output from a mono tape recorder can be 
reproduced through separate amplifiers and loud¬ 
speakers, and even made to sound somewhat different 
by use of separate bass and treble controls, but it can 
never be true stereo unless the two channels were 
recorded separately. 

COMPLIMENTS: With another keen electronic 
technician to be, I have fa-med a group of young boys 
interested in electronics. The last term of 1971 was the 
trial period for this group, and as it proved most 
successful, we intend to make a full year effwt in 1972. 
Ross Tester has filled a need for us in suggesting ideas 
for small projects suitable for ,young boys aged 10-14. 
We hope that “Electronics Australia” will keep up the 
good work, suggesting small, simple projects to keep 
our group interested and engaged. (M.P., North 
Balwyn, Vic.) 

® Thank you for your kind comments on the magazine, 
and in particular, the “Elementary Electronics” 
section. We are very pleased to note that it is reaching 
the precise group it was aimed at, and is being ap¬ 
preciated. Incidentally, a suggestion for your group; 
why not seek affiliation with the Youth Radio Club 
Scheme, conducted by the Wireless Institute of 
Australia. This would be very beneficial for your 
group. Get in touch with the WlA Victorian division, 
and ask for the informatiwi on the YRCS. We at 
“Electronics Australia” will endeavour to keep you 
satisfied as far as projects go. 

BOOKS ON ELECTRONICS: I am only a beginner in 
electronics. Can you list some books on the subject, 
including prices. (A.B., North Albiiry, NSW.) 

v^We ourselves have published three handbooks, one^f 
which is intended specifically for newcomers to the 
subject of electronics. This is our “Basic Electronics” 
which is available through the Information Service for 
$2.30 including post and packing. Another book, which 
you will be ready for after you have read and un¬ 
derstood “Basic Electronics”, is “Fundamentals of 
Solid State”. This is also available for $2.30. For fur¬ 
ther reading we recommend you to our book reviews 
published each month in “Electronics Australia” or to 
the book shelves of any large bookseller. 

CASSETTE AND CDI: Is it possible to operate a 9 volt 
cassette recorder or radio from the 12 volt lighter 
outlet in a motor vehicle. I know a resistor will offer a 
voltage drop, but I feel that I may have problems if I 
try to find one of the correct value. Does a CDI system 
have any after effects on a motor vehicle? (K.C., 
Oomer, NSW.) 

^It is possible to provide a i cgulated 9 volt outlet for a 
cassette recorder or radiqK.C., using a series resistor 
and zener diode. We published an article in the July 
1969 issue dealing with this subject. It is available 
through the Information Service for 50c under the file 
number 3 / MS / 17. The use of a CDI system in a motor 
vehicle will not produce any adverse after effects, to 
the best of our knowledge. ® 


There’S a place 
for you in the 
growing world 
of electronics 

Whether youVe a hobby 
enthusiast or have professional 
ambitions, a Stott’s course will 
help you find it. 


Every day the number of applications 
for electronics in industry, science and 
business increases. It’s a field which 
offers valuable career opportunities in 
manufacture, installation, servicing 
and sales-but only for people with 
thorough training. 

That’s why Stott’s have just introduced 
an important new course, Introduction 
to Electronics. It combines both the 
theoretical and practical aspects, and 
includes a number of experiments to 
give you experience in the construction 
of electronic equipment. Extensive kits 
are supplied with the course. 

Other Stott correspondence courses 
will help you become expert in the 
theory and practice of radio communi¬ 
cations, or give you the know-how to 
get an Amateur Operator’s certificate: 
Radio for Amateurs Course: 

From radio basics, to intricate prin¬ 
ciples. Receiver design and construc¬ 
tion. Latest techniques in electronics. 
Everything you’ll ever need to know, 
made easy to understand by top radio 
engineers. 

Amateur Operator’s Certificate: 

Gives you the background knowledge 
and the skills you need to pass the 
PMG exams and get your Certificate of 
Proficiency. 

Make your place in the world of 
electronics. Start today by sending in 
the coupon below. 
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StUttB 


TECHNICAL CORRESPONDENCE COLLEGE 

169 Flinders Lane, Melbourne, 3000. 383 
George St., Sydney, 2000. 290 Adelaide St., 
Brisbane, 4000. 45 Gilles St., Adelaide, 5000. 
89 St. George’s Terrace, Perth, 6000. P.O. 
Box 3396, Singapore 1. 

Please send me, free and without obligation, 
full details of your courses in Radio and 
Electronics. 

Mr., Mrs., Miss. 

.Age. 


Address 


Postcode 


No sales counsellor will call. 


I STC441 
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SOUND PROJECTORS 

Cinevox Prefect and Harmour and 
Heath 16mm in good working order. 
240v operated, complete with speaker 
and amplifier. 

from $115.00 


CIRCULAR SLIDE RULE 

S^din diameter. Will do the same work 
as the conventional slide rule. In¬ 
struction book included. 

from $1.25 each 
Post 12c. 


P.M.G. TYPE TELEPHONES 

Standard desk type with magneto bell 
calling device. Range 30 miles. Uses 
standard batteries at each phone. Any 
number can be connected together on 
single line. 

$25.00 

(2 TELEPHONE SETS) 

30c. cartage to rail. Freight payable at 
nearest attended railway station. 
Please note we are now able to include 
' d mile of twin telephone cable FREE 
with each set of phones. 


PYREX PARABOLIC 
REFLECTORS 

36" diameter $37.50 

5'diameter $65.00 

Sorry, shop sales only. 


MINIATURE 
ELECTRIC motors 

1'2 to 3 volts DC. Ideal for model 
boats, cars, planes, etc. Strong torque. 
Only 

65c. each or 10 for $4 
(Post 12c..) 


TRANSCEIVER 

{2-way radio) R.C.A. America RT 68, 
24 volt, operated 10 watt output 38- 
54AAHZ F.M. crystal locked- Trans¬ 
mitter and receiver using frequency 
synthesiser in lOOKHz; step 10 channel 
per MHz with power supply, mike, and 
headphones. $45. 60c. cartage to rail. 
Freight payable at nearest attended 
railway station. 


TRANSCEIVER 

(2-way radio) 62 set, 12V, operation. 
Ideal Hams, etc. 1.6 to lOMHz. Crystal 
locked or VFO controlled. 5 watt 
output. Complete with antenna, 
headphones and mike. $60. 30c. car¬ 
tage to rail. Freight payable at nearest 
attended railway station. 


HEADPHONES 

Low impedance moving coil fitted with 
rubber muffler to reduce external 
noise, fitted with press to talk, 
dynamic hand microphones. Ideal for 
use with all types of transceivers. $3.50 
pair. 

Post N.S.W. 45c.; Interstate 65c. 


COLLINS TRANSCEIVERS 

Auto-tuned 100-150MHz. 10 channels. 
$65.00 


HALF-INCH RECORDING 
TAPE 

Top grade 2400' on IOV 2 " reels. Ideal 
video experimenting. Only $1.50 per 
reel. 

Post N.S.W. 45c.; Interstate 75c. 


LAVOIE HETERODYNE 
FREQUENCY METERS 

lO-lOOMHz. LA5 $250. 


100-500MHZ. $350. 


ADLER FREQUENCY 
METER 

100KHZ-20MHZ. $175. 


4 DIGIT RELAY 
COUNTERS 

50-volt DC, suit slot car. Lap counters, 
etc. 

$1.25 each. Post 18c. 


NIBBLING TOOL 

Cuts sheet metal like a punch and die, 
trims, notches and cuts to any size or 
shape over 7 16 inch. 

ONLY $6.50 
Post 74c. 


NIFE CELLS 

1.2 Volt, fully charged, 4in x 3in x lin 4 
AH. 

$1 each. 

Post N.S.W. 25c. Interstate 35c. 
3.6V lOAH, set of three batteries ir 
wooden holder, $7-50 per set or $2.50 
per battery 1-2 volt lOAH. 

Post N.S.W. SI.10; Interstate $2-72- 


COMMAND RECEIVERS 

Q5 190-550 K/CS. $22.50 

POST: N.S.W. $1.25, INT. $1.44 


VALVES 

BRAND NEW 

IN CARTONS 

Special discount for qualit' 


O 

0 


807 

75c 

CV850 

SI.50 

65N7GT 

95c 

1H6G 

50c 

8989 

$1.00 

832 

S5.00 

5U4G 

95c 

6AK5 

SI.50 

EF50 

75c 

6X4 

SI.00 

5Y3 

SI.75 

12SK7 

50c 

6C4 

50c 

VR65 

50c 

2x2 

75c 

VT4C 

75c 

6AG5 

80c 

80 

SI.25 

12AU7 

SI.00 




Please add postage 
on all articles 



P.M.G. TYPE KEY SWITCHES. 
45c each. Post 24c. 


RADAR TRANSCEIVER 

X BAND WITH KLYSTRON 
ETC. $ 45.00 


TRANSMITTERS ARC 49 

100-165 M/CS $25.00 



TELESCOPES 

50 magnification with a 
60mm coated objective lens. 
With tripod. 

$27.95 

As illustrated. 

Postage $1.20; Interstate SI.45 


TELESCOPES 

30 X 40 with Tripod. 

$ 7.95 

Post N.S.W. 95c; Interstate $1.45 


BC221 

Frequency Meters. 
$ 55.00 


WALKIE TALKIES 

2-way radio, 7 transistor, PMG ap¬ 
proved, set of 2 only $47.50 
Post NSW $1.00 
Interstate $1.20 


SMALL COMPUTER 
PANELS 

3in X 2in containing 2 valves, qty. of 
resistors, etc. 

ONLY 75C. 

Post 24c. 


COMMAND TRANSMITTERS 

5-3-7 M/CS. $10.00 

Post: N.S.W. $1.25 Int. J.t.44 


TYPE S POWER SUPPLY 

(240 V AC supply for AT 5-ARB). Suit 
most types of Disposal transmitters 
and receivers. Outputs 250 volt, 10mA, 
550 volf 200mA, 300 volt 100mA. $30. 


BC348 RECEIVER 


$80.00 


AW.A B.F.O. TYPE R7077 

S30.00 


1-800 CYCLES 
1-13 K/ CS. 


Seven foot width aerials 
$3.50 


522 Tranceivers 
100-150M/ CS 
$35.00 


CHASSIS PUNCH SET 

Five sizes: 5,8-inch, 3 , 4 .inch,7 »-inch, 1- 
inch and I'e-inches. With taper 
reamer. 

$7.50 

Post, $1.15 


SELSYN MOTORS MAGSLIP 

Mk. II. . $5.25 ea. 

No. 19 TWO-WAY RADIOS. 
Power supply, accessories, etc., $35. 


BINOCULARS 

PRISMATIC. Coated Lenses. Brand 
new. Complete with case. 

6 X 30. 

8x30. $19.95 

7 X 50 . $24.50 

10x50. $25.50 

12x50. $26.50 

20 X 50 . $29.50 

Post N.S.W 95c; Interstate $1.45. 


3000 TYPE RELAYS 

P.M.G. 200 Ohms — 1,500 Ohm 
Coils. $1.25 each. Post 24c. 


TOGGLE SWITCHES 

Brand new, 3 amp, 240 volt. S.P., S.T. 
39c each or 10 for $ 3 . 

Add postage. 


Cintel Oscillator and Electronic 
Counter, type 388. $250. 


SPECIAL lucky dip valve offer, 15 new 
valves in cartons for only $2. We 
haven't got time to sort them, so you 
reap the benefit. 

Post 75c. 


CONDENSER LENS 

1» 2 in diam. 1' 2 FL. 50c each. 
Postage 24c. 


MINE DETECTORS 

Ex A.M.F. with Instruction Book. 
Complete in wooden case. Ideal for 
plumbers, councils for locating buried 
pipes, etc. Freight payable at nearest 
attended railway station. $39.00 


BATTERY CHARGERS, 
BRAND NEW WITH METER 

plugs into 240V power and gives both 
6V and 12V DC output. 4 amps with hi, 
medium and low charges. 
Dimensions, 9" x 5" x 5" 

$35 value only $27.50 

Post NSW $1.00 interstate $1.50 


SPECIAL PURCHASE 
TOP GRADE 
RECORDING TAPES 

Brand new, from well-known maker. 
Sorry, we cannot divulge brand name. 
7" X 2,400' Mylar in plain carton. 
Only $3.50 ea. Post 35c. 


SOLENOIDS 

Plunger Type 12V 300MA. Suit 

electric camera control, miniature 
trains, radio, etc. 

SI.25. Post 24c. 

200 MA 24 volt, >ein push movement. 
$1.25. Post 24c. 


CONDENSER LENS 

2’ 2 in DIAM. 2in FL. $1.50 each. Or 
$2.50 per pair. Post 24c. 


TELETYPE TELEPRINTER 

11/ 16 inch Taoe printer with 
kpyboard 
$35.00 


FIELD STRENGTH METERS 

144 M/CS. $12.50 


TEN CHANNELS 
VHF TRANSCEIVER 

Types TR 1934 100-125 MHz and TR1935 
125-150 MHz. 28 volt DC Operated AM 
single crystal locks both TX and RX on 
same channel complete with 
generator. $33.00 


RECORDING TAPES 

TOPQUALITY, BRAND NEW 


3" X 150' . 

. 65c . . . 

Post 
. . . 12c 

3'4" X 600' . . . . 

.1.58 .. . 

. . . 13c 

5" X 900'.. 

1.95 .. . 

. ..13c 

5" X 1800' . 

. . 3.62 ... 

. . .13c 

7"x 1200'. 

. .. 3.18 .. . 

. ..24C 

7" X 2400'. 

. . . 4.80 . . . 

. . .74C 

7" X 3600' . 

. . 6.45 . . 

. . .74C 


CASSETTE TAPES 

C60 $1.15; C90 $1.75; C120, $2.25 

Post 13c. 


Crystal Earphone . 


75c 


Cassette head cleaners. 


Small Lapel Microphones, ea 
Post 24c. 

$1.25 

DUMPY LEVELS 

Made by Watts, excellent 
with tripod. $77.50 

condition 


BYER77Mk. 1 

Rack Mounting Tape Recorder ex 
A.B.C. 7'2-15 ips. Full track tested 
$150. 


Microphone. Professional S.T.C. type 
4017. $20. 


Marconi Video Oscillator type TF885A 
0-12 aAhz. $75. 


A.W.A. SIG GENERATOR 

UHF 140-300 MHz $65.00 


Pye 4 Channel Crystal Locked 
Oscillator, 1-5-30 MHz New. $25 


TRANSPONDER APX6 

with Lighthouse Tubes. Can be con¬ 
verted to 1200 MHz. $17. 


RECEIVERS ARC 49 

100 -165 M/CS $25.00 


ELECTRONIC COUNTER 

(Austronic) O-lOOKHz- 240V operated. 
$150 


Cossor Double Beam Oscilloscope 
1035. Tested. 

$150 
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C Millivoltmeter ... from p31 

ait as this is sufficient with the high input 
npedance and minimises switching surges 
ad DC leakage more likely to arise with a 
igh-value electrolytic. 

And now to the performance of the 
)mpleted redesign — which was found to 
3 truly remarkable. Quite deliberately, 
VO low-voltage germanium transistors of 
iknown characteristics from a surplus 
)mputer board were used in the meter 
ridge circuit. Even so, the meter is linear 
Dwn to of full scale. With the best 
dtage divider chain I could construct it 
as difficult to detect a 1% error (in actual 
•ading) anywhere on the scale. 

And the following test is still more 
imarkable: with the selector switch on, 
ly, the lOV range an input voltage is ad- 
isted to bring the knife-edge pointer ac- 
irately over the first division of the scale, 

, a 1% reading on that range. On switching 
I the fourth more-sensitive range, lOOmV, 
hich should produce about full-scale 
jading, the error is consistently no more 
lan 5%. 

The circuit also exhibits relative in- 
ipendence of supply voltage, for 3% 
ariation in the latter produces only 1% 
lange in full-scale reading. 

In the original voltage amplifier, because 
the need to keep RL low so as to minimise 
le effect of the varying value of ZM, the 
tal battery drain, mainly on account of the 
aal stage, was some 16mA. With the 
irrent amplifier, the total battery drain is 
X)ut 1.5mA — a tenfold reduction giving a 


very worthwhile gain in battery size 
and / or life. 

So here is a modification of the original 
Electronics Australia circuit which I can 
commend to readers as producing a 
precision instrument worthy of calibration 
to 1% or so and capable of holding this level 
of accuracy over every part of every range. 

Editor’s Note: The author of this article provided a 
good deal of mathematical analysis to accompany it 
and give further details of his design. Space limitations 
unfortunately prevented this material from being 
included. We would point out that the performance of 
the original meter design was generally found 
adequate, considering its simplicity. But for ap¬ 
plications requiring considerably greater linearity, Mr 
Harrison’s design should be of considerable interest. 
We would also remind readers that we published an 
updated version of the 1%5 design, using an IC am¬ 
plifier, in the May 1968 issue. 


130 Receiver ... from p41 

doubled or tripled component could be 
expected to come between about 40 and 70 
MHz. It is components between the range of 
20 and about 70MHz which concern us here, 
as they are those most likely to beat with 
significant harmonics of the receiver VFO. 

In short, it appears that in most converter 
arrangements there will be two com¬ 
ponents generated in the converter which 
are likely to cause trouble and these may be 
trapped out with the filter just described. 

Before making the filter, it would be wise 
to try the converters which are to be used 
with the receiver, to determine whether or 
not a problem exists in your particular case. 
If a number of unmodulated “carriers” 
appear at various spots across the dial, then 


the chances are that these are the spurious 
responses which we have considered. Such 
being the case, then the filter would be 
needed to get rid of this nuisance. 

The filter unit is built into a small metal 
box, 4in long x 2 Vs in wide x l%in high, with a 
dividing partition and cover. There are two 
coils, each consisting of 10 turns of 22B&S 
enamel on a Neosid grade 900 slug, 7.6mm x 
V 2 in long. The trimmers are the familiar 
Philips “beehive” type, one 3-30pF and the 
other 6-60pF, although the newer plastic 
^electric type would do just as well. All 
three components of each section are 
mounted on a 3-tag strip and screwed into 
place as shown in the picture. 

In order to adjust the filter, the cover is 
left off and the filter is connected with 
coaxial cable between the converter and the 
receiver. Adjustment is carried out on a 
more or less trial and error basis. One of the 
strongest unwanted responses is tuned in 
and each trimmer is adjusted in turn, to 
determine which one traps out the signal. 

It should be explained that the filter 
section with the large value of trimmer will 
be used to trap out the lower of the two 
frequencies from the converter oscillator 
system. A little exploration will soon 
determine which spurious signal is due to a 
lower frequency component. Having 
trapped it out, then the higher frequency 
component is trapped out with the smaller 
trimmer, using a similar procedure. 

Having carried out this procedure, it 
should be found that all of the weaker 
responses will have disappeared and the 
very strongest ones, if they have not been 
eliminated with careful adjustment, should 
(Continued overleaf) 


RADIO DESPATCH SERVICE “ “.^"5 

Distributors 7/jg Independent Wholesaler 


COMPONENTS 

1. 3.5mm. Jack Plug. 15c 

2. 3.5mm. Panel Mount Jack 15c 

3. 3.5mm. Cord Mount Jack 15c 

4. 6.5mm. Metal Jack Plug 40c 

5. 6.5mm. Panel Mount Jack 23c 

6 . Din 180"^ 5 Pin Cord Plug 30c 

7. Din 180° 3 Pin Cord Plug 27c 

8 . Din 180° 5 Pin Panel Socket 19c 

9. Din 180° 3 Pin Panel Socket 19c 

10. Car Suppression Resistor 21c 

11. Car Suppressor Capacitors 29c 

12. Battery Holder Square 4x1015 26c 

13. 10A Panel Fuse Holders 41c 

14. PKTS Anocap. 400 / 600V Cap $1.53 

PHILLIPS ELECTROLYTICS 

15. 10 mfd 16V; 16mfd lOv 18c 

16. 25mfd 6.4v 18c 

17. 32" 40v, 64x10v 21c 

18. 125 mfd 16v, 200mdf lOv 21c 

19. 80mdf 25v 26c 

20. 100 X 64v 34c 


869 GEORGE STREET, 
SYDNEY 

Telephone 211 0816, 211 0191 
SEMICONDUCTORS SPECIALS 

1. BC107, BC108, BC109 38c 

2. MPF105 (2N 5459) 96c 

3. MPF106 (2N5485) 96c 

4. AT301 {2N301) $1.15 

5. IN34A (OA91) 20c 

6. EM404 {400v1A) 29c 


Agents for 
Condor lamps 


AMPLIFIER MODULES 

1. Sinclair Z30 20w $13.34 

2. Sinclair Z50 40w $16.00 

3. Sinclair ICI2 6 w $8.07 

4. Sinclair Stereo 60 Preamp $31.30 

5. Sinclair PZ5 Power Supply $15.43 

6. Sinclair PZ6 Power Supply $27.23 


MULTIMETERS 

7. H200 2OK0PV $14.00 

8. M500 (CT500) 20KOPV $16.61 

TV EQUIPMENT 

9. Indoor Spiral TV Aerial $1.33 

10. Colour Card Outdoor 8 Element Yagl. 406 $7.91 

11. 300ohms TV Ribbon 100yds $4.58 

CAPACITOR IGNITION 
COMPONENTS 

12. FX2242 Ferrite Half cups 86c 

13. FX2243 $1.47 

14. 5S10A Imfdx IKV Capacitor $3.28 

15. Imfd X Ikv polycarbonate $1.08 

FERRITES 

16. F4040/2 Q2 56c 

17. F4021 / 1 Q1 52c 

18. FX1115 Beads 8c 


AUDIO EQUIPMENT 
CARTRIDGES WITH 
SAPPHIRE STYLUS 

7. Ronette Mono XTAL $1.90 

8. Ronette Stereo XTAL $2.89 

9. Goldring Cl Ceramic Stereo $4.68 

10. Goldring TC8M XTAL Mono $2.50 

11. Goldring TC8S XTAL Stereo $3.00 

STEREO HEADPHONES 

12. Pioneer SE20A $12.50 

13. Pioneer SE30A $20.72 

14. Phodis MD802A $4.70 

15. Phodis MD808VS $11.22 

16. KE117, 2 station intercom $8.22 

17. DM17. Pencil Microphone $3.22 

18. XTAL Earpieces 3.5mm 75c 


ALL PRICES NETT 


IVe are wholesalers for Valves; Eveready Batteries, torches and Lanterns; BASF Tape: Phillips Resistors; IRH Com¬ 
ponents; Adcola, Scope, Lotring, Soldering Irons; A&R, Ferguson Transformers; Magnavox, M.SP, Rola Speakers. 
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KONTAKT 

"KONTAKT VIDEO SPRAY 90" is 


a specialized cleaner for magnetic 
heads on video and sound tape 
recorders. It is chemically extreme¬ 
ly pure and can be applied to 
video recorders whilst these are 
in operation. Video-Spray 90 
acts by dissolving accumulated 
dirt and magnetic tape oxide 
by simultaneous physical 
and mechanical action. It 
is electrically non-con- 
ductive and does not 
attack plastics or the 
more common con¬ 
structional materials. 

Other specialised 
sprays are 
available, 
sole 

australian 
agents 

adelaide brisbane 
melbourne 


hobart 

Perth 


Sydney 
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130 Receiver ... contd 

lave been reduced to a level where they 
should be of little consequence. 

After using this receiver for a while, we 
found that it is possible to increase the audio 
gain to advantage, as the noise of the front 
end is quite low. The increased gain makes 
it possible to bring weak stations to a more 
usable level. The modification required is to 
replace the 100 ohm resistor in the audio 
amplifier with a 22 ohm resistor. 

Another small point is that pin 6 on the 
primary of the ST45C transformer should 
not be soldered, as this would effectively 
earth the primary winding and render it 
inoperative. If the clearance between the 
copper on the board and pin 6 is not suf¬ 
ficient, this may be easily remedied by 
slightly countersinking with a drill 
somewhat larger than the hole. ® 


Microwaves . . from P. 61 

method. Despite this it is the one recom¬ 
mended to the amateur. During this move¬ 
ment, a minimum of reflection from the 
vane itself must take place, and it is, 
therefore, suitably shaped to achieve a very 
low value of reflection. 

Fig 12 shows the construction of both 
types. Some glass vane micrometer at¬ 
tenuators have appeared on the surplus 
market, as also have phase shifters, which 
are similar in construction except that the 
glass vane is replaced by one made of 
perspex. ITie effect of moving the perspex 
in towards the centre of the guide is to alter 
the waveguide wavelength and thus the 
phase of the output, relative to the input. By 
removing the perspex vane and substitut¬ 
ing a vane made from resistive card a very 
good variable attenuator may be produced. 

(To be continued) 


Serviceman . . . from P. 55 

dug into the screw head. Firm downward 
pressure, a gentle twist and, hey presto, the 
screw surrendered! 

Off came the rear plate and the cause of 
the trouble was revealed. Not just one wire, 
but both were adrift from the head. Why two 
wires off? 

Examination showed that four wires 
looped up from the rigid circuit board to the 
two heads. These were mounted on a metal 
plate which moved back and forth as the 
various operate keys were depressed. 

The four wires were supposed to be tightly 
clamped where they reached the head plate, 
to ensure that the flexing would be 
distributed over the full length of the looped 
lead. In fact, the clamp had not b^n 
crimped sufficiently to grip the wires. As a 
result, movement of the head assembly 
produced a bending effect just where the 
wires attached to tiie head lugs. 

As was to be expected, they had parted 
just clear of the lugs where the solder film 
ended. 

Fortunately, there was enough wire to 
permit an effective repair, aided by an iron 
with a fine tip and a pair of surgical 
tweezers. Needless to say, I also closed the 
clamp so that the wires would be held firmly 
where they approached the heads. 

It was a much relieved client who carried 
away the recorder to continue his lesson on 
how to use it. 

But how lucky can one be? If a fond father 
had been less fussy about testing the 
recorder and had operated the keys a few 
less times in the process, the lea^ would 
have given way a couple of days later, when 
the recorder was trundling along in a tour 
bus, somewhere in central Australia! ® 


Phot(^raphers’ Meter . . from P. 81 


For the connecting leads, we used some 
polarised light duty “figure 8” wire, with 
alligator clips one end and banana plugs the 
other. On the meter proper, we used mat¬ 
ching banana sockets in red and black, to 
mark the positive and negative terminals. 

The alligator clips and banana plugs 
should also be red and black to prevent the 
user from connecting negative to positive. 

To physically hold the battery in place, we 
soldered a small tool clip — size eight — 
onto the back of the pot. This holds the 
battery firmly, and fits quite comfortably 
into the space allowed. 

We also had to devise a way of connecting 
to the battery. The way we overcame this 
problem will very likely make the purists 
shudder! We soldered the leads directly to 
the battery case. We did this in the face of 
information from the battery manufac¬ 
turers themselves who strongly recommend 
against doing this. All we can say is — if 
there was a holder for single “penlight” 
cells, we would have used it. But tiiere was 
not. 

So we took the only way out. In doing so, 
we might point out that the same battery 
has now been “in situ” for over two months, 
and shows no signs of deterioration or 
damage. 

The best place to start construction is in 
drilling of holes — for the meter (1- 
13/ 16” or 46mm) the switch and pot (3/8” 
or 10mm) and the terminals (5/16” or 


8mm). The hole for the meter can be made 
by drilling a circle of holes slightly less than 
the required diameter, and widening with a 
file. 

Before placing the switch in position, 
solder the resistors across it. It is much 
easier to do this now than later. Also, the 
clip to hold the battery must be soldered in 
place on the back of the pot. 

Then fasten the pot, switch and terminals 
in place, and connect the required wiring 
between them. 

The meter can now be screwed in and 
connected. The two BAIOO diodes can be left 
until last. Use a pair of pliers to act as a 
heatsink when soldering them. 

If you are sure the wiring is correct, 
switch the switch to the ohms position. With 
nothing in the sockets, the meter should 
show a high reading. Adjusting the i^t 
should bring the meter onto the infinity 
reference mark. Now, connect the test leads 
to the sockets ai^d short the alligator clips 
together. The mfeter should drop to zero. 

The maximum useable resistance of the 
meter appears to be approximately 2(XX) 
ohms. Beyond this, relatively large changes 
in resistance produce insignificant changes 
in pointer movement. This does not worry 
us; however, because the meter is 
primarily intended for use as a “go / no go” 
test for leads, connections, contacts, etc, 
and for flashbulb testing. 

(Continued on page 127) 


magraths 


EVERYTHING 
FOR THE 
ELECTRONICS 
HOBBYIST 
AND 

TECHNICIAN 

Semi Conductors 

Fairchild. 

I.T.T. 

Miniwatt 

Motorola 

Plessey 

R.C.A. 

PRINTED CIRCUITRY 

Printed circuits for all magazine 
projects. 

Integrated circuits and material 
to make your own circuits. 


VEROBOARD 

LEKTROKIT 



MAGAZINE PROJECTS 


Call in and get our Quote on Kits 
for any of the magazine projects. 


macRalhs 


208 LIT. LONSDALE STREET 
MELBOURNE, 3000 
Phone: 663 3731 
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FOR SALE 


LINEAR AMPS IkW using 4-400AS or 813s in GG 
parallel 80 to 10 metres $170. Details R. Wyllie, 36 
Price St, Essendon, Vic. Phone Melbourne 337 9887. 


WHOLESALE and mail order: FETs, transistors, 
diodes, rectifiers, capacitors, TR radio parts, TR 
radio kits, etc. Fast delivery guaranteed. Write for 
free catalogues to: Radio Electronic Instrument Co, 
Chesterfield Mansion, 8th FI, Flat 3, Causeway Bay, 
Hong Kong. 


TELEVISIONS wrecked all parts cheap. Phone any 
time Sydney 72 4909. 40 Binna Burra Street, 

Villawood, NSW 2163. 


TRIPLE expansion marine engine model, plan, prints 
$5.50 posted. Catalogue $1.85. Bolton, 72 King Street, 
Sydney. 


TEST EQUIPMENT. The following equipment is 
surplus to our needs: Telequipment DY3 dual beam 
CRO with 2 new text probes. DC-16MHZ each 
channel, lOmV sens, as new, $4.50. CMC 737CU 
counter with converter, power supply, H / P 525A 
and 525C converter plug-ins, counts IHz to 500MHz 
with o.lHz resolution, 7 Nixie read out, SAE for 
catalogue sheet, $850. Marconi TF934 deviation 
meter, good to lOOOMHz, $200. GR874-GA attenuator 
with set of coax adaptors, $75.00. H / P 430C power 
meter with new 477B thermister mount, $225. Rohde 
and Schwartz RSP BN3540 impedance meter, $150. 
Heath 10-102 solid-state CRO, DC-5MHZ, 2umV as 
new with new text probe, $175. Heath harmonic 
distortion meter lM-518, as new, $100. Heath audio 
analyzer lM-48, incorporates AC VTVM, wattmeter, 
and IM analyzer, as new, $100. The preceding 
equipment will be supplied with manuals, in 
guaranteed working order with fresh calibration 
sticker. The following is sold as is, with manuals, 
H/ P 805C/ D slotted line $125, H/ P 5110A syn¬ 
thesizer driver $150, ESI model 250A impedance 
bridge $75. Beland Electronixs, 296 Charman Road, 
Cheltenham, Vic 3192. Telephone (Melbourne) 
550 2279. 


SEMICONDUCTORS, AC 125, 126, 128 — 73c ea, BC107 
— 69c ea, BC108, 109 — 45c ea, BC186 — 66c ea, 
CV7003, 7004 (OC44, OC45) — 55c ea, OC71, 72 — 50c 
ea, AF116, 117 — 71c ea, 2N 3646 — 52c ea, 2N2646 — 
$1.20 ea, 400V 2A SCRs — $2.50 ea, 500V 6.4A SCRs — 
$4.25 ea, BAIOO — 36c ea, OA90, 91 — 25c ea, EM404 — 
40c ea, SD408 — 65c ea. Resistors, 1 / 2W 100 Ohm- 
lOM — 5c ea. Capacitors, elect. Ceramic, Polyester, 
good prices. Send SAE for list. Pack & post. RTC 
Components, Box 46, Sale, Victoria 3850. 


MULLARD valve tester. Orig cost $500, sacrifice $79. 5 
Dick St, Henley, 2111. Tel (Sydney) 89 3457. 


LIQUID RUSTIC 

Cold castings — crystal clear for encapsulating, 
potting, knobs, boxes, special parts. High 
mechanical and dialectric properties. 2 pint 
(440ZS.) $3.50, 4 pint $6.00, 1 gallon $11.00, 2 
gallons $19.00, 5 gallons $42.00. 

Synthetic wood 2 pints $3.50, 4 pints $5.00. 
Brilliant solid or translucent colours. Highly 
concentrated 2ozs. $1.55, 4ozs. $2.50 Sparkling 
metal flake loz. $1.60. Self releasing moulding 
material hot melt re-usable synthetic rubber 11b. 
$3.00 cold cast / cure silicon rubber, very good 
detail for longer runs 11b. $6.50. Liquid Latex 1 
pint $2.50. Rubbers can be used as structural 
material. Full Instructions included add 65c post 
and pack. 

A.A.R.C. Electric 

23 Curiewis Street Bondi 2026 
PHONE: 300 9704 


PEDAL-BOARD, 2 manuals, console, parts ex pipe 
organ — $75. B. Greed, Nunn Street, Benalla, 3672. 


SPEAKER sets Magnavox 8WR V/a cu ft teak, 12WR 
rosewood 6’/» cu ft cabinets. Phone Sydney 84 3885. 


DX receiver 7-band sensitivity 2uV, $45. Phone 73 1585 
Sydney. 

MULLARD radiotelephone type GNE510 40 watts 
$150.00 ONO. Enquiries, J. E. Giles, RMB 307A 
Boyup Brook, WA 6244. 

CALCULATOR determines reactance of any C or L at 
any frequency. Also effective resistance of resistors 
in parallel. 3V2inches dia, with plastic pouch and 
instructions. Price $1, post free. Zodix Appliances, 
42c Sydenham Road, Brookvale, 2100. 

MODEL mill engine No 2 castings, plan, $14.45c, 
posted. Bolton, 72 King Street, Sydney. Catalogue 
$1.80.__ 

RE VOX G36 excellent condition for immediate sale, 
owner going overseas, bargain $200 ONO. "Hay 
Tor", 1 Tree Hill Road, Ferny Creek, Victoria. 


COILS IF, osc. 7mm 90 ea, or 80c for 10 off; also lOmm 
80c ea, or 70c for 10 off. P. Fraser, 7 McKellan 
Crescent, Gook, Bellconnen, ACT. 


HI-FI equipment. We import famous Lowther speakers 
and Class A amplifiers for music lovers who want the 
best. We also stock Quad, Goodmans, Dual, Jordan 
Watts, Tandberg, Revox, Sony, Sansui, AWA, 
Wherfedale, Thorens, Decca, Ribbon tweeters, etc, 
etc. Encel H-Fi. For superb fidelity, Duratone, Mail 
Order, PO Box 125, Curtin, ACT. Demonstrations, 
phone Canberra 81 2549. 


BACK issues Electronics Australia stocked, 50c each, 
prompt service, post free. T. Weir, 56 O'Connor 
Street, Haberfleld, NSW 2045. Phone Sydney 798 7569. 
Wanted to buy copies also. 


Parts and components, new source of supply 
for all your needs. Low prices, self service, no 
delays. See our add on page ?? 

JOHN CARR & COMPANY PTY LTD. 

405 Sussex Street, Haymarket. Entrance 
from courtyard or Little Hay Street. Phone 
211 5077. Open Saturday mornings. 


''Amateur Electro-plater's Guide/' 

Elementary practical text describes fully how 
to plate at home with copper, nickel, silver, 
gold,rhodium, also aluminium anodising. $1.30, 
including postage. Available only from: 

Patncian Trade Services, 

P.O. Box 114, Stafford, a 4053 


ELECTRONICS HI 

Auflitrali* MkiU 

Guarantee yourself a complete set of Issues for your library 
with no copies missing. 

POST THIS COUPON TO: 

Subscription Department, ELECTRONICS Australia, 

Box 506, G.P.O., Sydney 2001, Australia. 

Name . 

Address . 

Enclosed is $.for.years. Start with. 


Subscription Rates 

Australia 
New Guinea, 
New Zealand 

$6.50 per year 

Elsewhere 
$9.00 per year 


DISPLAY ADVERTS in MARKETPLACE 
are sold in multiples of one inch to a 
maximum of five inches. Rate $10.00 per 
inch per insertion, subject to continuity 
discounts. 

CLASSIFIED RATES $1.00 per line per 
insertion payable in advance. Minimum 
two lines. A convenient form is provided 
in each issue. 

CLOSING DATE is four weeks prior to 
the on-sale date. Issues are on-sale the 
first Monday of each month. 

ADDRESS ail classified orders, copy, 
enquiries, etc. to: The Advertising 
Manager, ELECTRONICS Australia, Box 
2728 G.P.O., Sydney 2001. 


WE SELL construction plans. TELEVISION: 3 
converter, $25 camera, Kinescoping recorder, VT 
colour convertor. HOBBYIST: Electron microsco|: 
96-hour music system, voice typewriter, Morse co 
to typewriter, Morse code to typewriter copi( 
transistorised teletype. TELEPHONE: Answer! 
machine, pushbutton dialer, phonevision, au 
dialer, telephone extension in your automobile, leg 
connector. SECURITY: Microphone jammer, voi 
scrambler, microdot photography. Plans $5.00, c 
shipped from our USA research labs. COURSE 
Telephone engineering $39.50, security electron! 
$27.50, investigative electronics $22.50. Super hobi 
catalogue air mailed $1.00. Payment accepted 
dollars (Australian, New Zealacd or US). D' 
Britton Enterprises, Suite 28, 280 Pitt Street, Sydne 
Australia. 


HOBIPAK, Box 224 Carlton South, Vic. Catalogue 
SAE. Mel 12 $2^00. 23/8 Metal Resistors 12c. 

COMPLETE MINT SET Electronics Australia Ji 
1966 to March 1972. Gift $17. Sydney 451 1562 
evenings. 

— C.D.I. TRANSFORMERS — 

6 &• 12 volt negative and positive polarities. ONLY 
$6.00 inci tax. Pack and post 50c extra. Free 
converter circuit supplied with every trans¬ 
former. 

See page 115 Jan 71 'Electronics Aust' 

F. M/HAI 
48 CHAPEL ROAD. 
MOORABBIM VIC 3189 Tel 95 4839 


ELECTRONIC EXPORTS 

.001-.0022 lOOv greencaps 8c or any 20 mixed 7c 
each; 047 12c$1 for 10, .luf 15c $1.20for 10: Electros 
100/ 25v 24c $2.10 for 10; 50/ 25v 20c $1.80 for 10; 
25/ 25v 18c $1.50 for 10; 10/ 50v 16c $1.30 for 10; 
4000mfd/ 75v $4; 10mm mini preset pots 20c $1.80 
for 10. Electronic Exports, 94 Elizabeth Street, 
GPO Box 5402CC Melbourne Vic 3001 Australia. . . 
Phone 654 3761. Also night shopping too. 


SUPER BARGAIN SPECIALS 
“ FROM 

MICRONIGS 


For this month ONLY!!! 

POLYESTER Capacitors — .0039uF/ 400v — Ic 
ea. 

ELECTROLYTICS Top Grade (Pigtail) — 
25uF/ 6.4v, 4uF/ 25v — 5c ea. 

STYROSEAL Capacitors — .0022uF / 200v, 
.OOluF/ 200v, .012uF/ 630v — 5c ea. 

RESISTORS. High Stab. Power Film — 6800, 6W, 
57o — 10c ea. Power Resistor 1800, 5W, 10% — 5c 
ea. Bag of 100 mixed resistors — $1.00. 

POTENTIOMETERS, Dual Gang, 5k Log — 70c 
ea. 

COPPER CLAD BOARD 6" X 3" — lOc ea. 100 
Gram Bag of Ferric Chloride Etchant (Solid) — 
40c. 

HURRY, These Cannot Last! II Post Pack 20c. 
MICRONICS. P.O. Box 175, RANDWICK. 2031. 
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FOR SALE 


UPER BARGAIN SPECIALS from MICRONICS 
(Gtd, new). For this month ONLY polyester caps 
3900pF 400V — ic ea. Copper clad board {6"x3") — 
10c. Ferric chloride etchant (solid) lOOg bag —40c. 
Stereo pots (IRC) std shaft 5k log — 70c. Elec- 
trolytics (pigtail) top quality 4uF / 25V, 25uF / 6.4V 

— 5c ea, lOOuF / 40V — 10c. Capacitors Ducon 
Styroseal .0022uF / 200V, .OOluF / 200V, .012uF / 630V 

— 5c ea. Ceramic disc capacitors. .01uF/25V, 
3.3pF/25v— 2c ea. High stability power film 
resistors (IRC) 6W 5^'! 6800 ohms — lOc. Power 
resistor 5W, 10^< 1800 ohms — 5c. RESISTORS — 
carbon film, V 2 W, 5^'c High stability, E. 12 values 10- 
lOAA — 4c ea. 

POLYESTER FILM CAPACITORS SUBminiature 
"GREENCAP". Top quality. lOOVW: .001, .0015, 
.0022, .0033, .0039, .0047, .0056, .0068, .0082, .01, .015, 
.022 — 10c ea, .033, .039 — 12c ea, .047, .056 — 14c ea, 
.068, .082 — 16c ea, 0.1 — 18c, 0.15 — 20c, 0.22 — 22c. 
ELECTROLYTICS — High stability, miniature, 
single ended, 25VW: 4.7uF — 15c, lOuF — l7c, 25uF — 
19c, 50uF — 21c, lOOuF — 24c, 200uF — 28c, 470uF — 
38c, lOOOuF — 58c. 50VW: 4.7uF — 18c, lOuF — 21c, 
25uF — 23c, 47uF — 25c, lOOuF — 30c, 220uF — 42c, 
470uF — 70c. PRE-SET POTS — Miniature (10mm). 
Range 500, Ik, 2k, 5k, 10k, 25k, 50k, 100k, 250k, 500k, 
1 M, 2M only 20c ea. TANTALUM capacitors, 
miniature, single ended. ELNA type; O.luF, 
0.47UF, luF, 2.2uF, 3.3uF (35V), 4.7uF, 

6.8uF(25V), lOuF (16V), 15uF (lOV), 22uF (6.3V) 

— all 35c ea. CERAMIC CAPACITORS 
SUBminiature — top quality 50VW: 220pF, 330pF, 
470pF, .001, .002, .005, .01, .02uF — 6c ea, .03, .04, .05u- 
F — 7c ea. Post pack 20c. MICRONICS, PO Box 175, 
Randwick, NSW 2031. 


TRIO 9R.59DS comm Rec in good condition $120. 
Melbourne 338 3754. 


-ONELY? Unable to meet friends easily? Then write 
for the "Lonely Hearts Magazine", containing 
photos, names and addresses. Send 30c (stamps) to 
Tropic Mail, C/ O GPO Box 4392E, Sydney, 2001. 

sAODEL "Captain Cook" pilot ship, V 4 " scale, plans 
$10.00 posted. Bolton, 72 King Street, Sydney. 
Catalogue $1.85. 


RECEIVER. Solid state Fremodyne $35. 14 Mount 
Street, Eaglemont, Victoria. 

JUAD pre-amp type 2C 11 plus 50W main power amp in 
one unit. Must sell — best offer. Phone Sydney 
85 4157. 


^ITACHI Vidicons 7735A in sealed cartons, guaranteed 
data. Limited stock, $100 ea. Zile, Box N73, Peter¬ 
sham, 2049. 


2 METRE F.M. TRANSCEIVERS 

Receiver 

$55.20 

1 Watt Exciter 

$18.98 

Speech Amplifier 

$13.80 

5Ch. XTal Board 

$10.35 

12WR.F. Amplifier 

$37.95 

CONVERTERS 


430 MHz 

$17.85 

2 Metre 

$14.00 

6 Metre 

$14.00 

ENQUIRIES TO: 


GIPPSLAND TRANSCEIVERS 

45 Wallace Street 

Morwell. Vic. 

3840 or phone Melbourne 772 3575 


READER SERVICE 


AUSTRALIAN Radio DX CfVb. Overseas, long 
distance radio reception. Shortwave, mediumwave, 
utility. Monthly bulletin. Full details from Hon Sec, 
627 Rathdowne St, North Carlton, Victoria 3054. 
Please enclose 12c stamp. 


MULTIMETER repairs, electrical and electronic. All 
makes, specializing in Japanese types. Fast service. 
All work guaranteed. Western Meter 8 . Instrument 
Service, 31 Hazel St, Girraween, NSW 2145. Phone 
(Sydney) 631 2092. 


TAPE to disc service. Take advantage of W and G 
Records professional experience when next needing 
a tape to disc service. W and G Record Processing 
Co, 185 A'Beckett St, Melbourne. Tel; 329 7255. 


REPAIRS to receivers, transmitters, construction 
testing, TV alignment, xtal conv, specialised elec¬ 
tronic equip. Eccleston Electronics, 146a Cotham 
Road, Kew, Vic. Phone, Melbourne 80 3777. 


AUSTRALIAN Tape Recording Society offers tape 
library, "The Microphine" journal, audio visuals, 
round robins, tapespondence, sales. Inquiries, PD 
Box 130, Hornsby, NSW 2077. Please enclose large, 
stamped envelope. 


ALL ASPECTS of amateur recording. Join Aust Tape 
Record Association. SAE. Box 970H, Adelaide 5001. 


WANTED 


OLD television yokes. Philips 90 deg type (metal can), 
for reconditioning. Will pay fifty (50) cents each plus 
freight. Nalco Industries Pty Ltd, 15 Grove Street, 
Eastwood, 2122. Phone (Sydney) 858 2784. 


MINICONIC pickups. Also arms. Reply: Schmedding, 
c 0 Box 365, Canberra City, 2601. 


HANDBOOK for Hallicraft SX-110 receiver Mark lA. 
Write to Mr S. W. Rawlins, 10 Pine Street, Peter¬ 
borough, SA 5422 or phone Peterborough 190 office 
hours. 


Photographers’ Meter... from pl25. 

To test the condition of a battery, hold it 
on the test meter for about thirty seconds. 
In this time, any “surface charge’’ which it 
may have will have drained away, and the 
reading you get will be accurate. 

With the two sizes of 1.5V batteries and a 
22.5V battery, you should find that the 
meter registers high up the scale when on 
its respective setting. 

To check flashbulbs, simply hold the test 
leads on the contacts and note the reading. 
If low, the bulb is ok. If the meter remains 
at its maximum, it is open circuit. If there is 
any reading between these two extremes, 
the bulb is suspect, because it is normally 
not possible for a good flashbulb to have 
much resistance. 


T. & M. 

ELECTRONICS 

P.O. Box 57, HABERFIELD 2045 

AC125 

65c 

OCP71 

1.95 

AC126 

55c 

TAA300 

2.85 

AC127 

65c 

TT800 

1.15 

AC127/ 128 

1.25 

TT801 

SI.15 

AC128 

60c 

2N706A 

50c 

AC187 

80c 

2N2646 

1.30 

AC187 188 

1.55 

2N2926 

65c 

AC188 

75c 

2N3053 

1.00 

AD149 

1.50 

2N3054 

1.40 

AD161 

1.25 

2 N 3055 

1.40 

AD161 162 

2.50 

Mat. Pr. 

3.00 

AD162 

1.25 

2N3638 

50c 

BC107 

50c 

2N3638A 

60c 

BC108 

35c 

2N5459 

90c 

BC109 

40c 

2N5485 

1.40 

BC177 

60c 

2N6027(D13T1) 

1.10 

BC178 

55c 

40250 

1.80 

BC179 

60c 

40408 

2.00 

BD139 

2.20 

40409 

2.50 

BD139 140 

4.60 

40410 

2.60 

BD140 

2.40 

DIODES 

BF 115 

60c 

BA102 

85c 

BF167 

75c 

OA90 

13c 

BF173 

75c 

OA91 

15c 

BF177 

BFY50 

BRY39 

1.20 

90c 

1.40 

OA95 

OA202 

IN 4004 

25c 

30c 

25c 

D13T1 

OC26 

OC28 

OC29 

1.10 

1.75 

1.80 

1.90 

IN 4007 

BYZ13 

(6amp. 200v) 

60c 

60c 

OC35 

1.75 

SILICON BRIDGES. 

OC36 

2.00 

1 amp. lOOv 

90c 

OC44 

45.C 

2 amp. 200v 

1.60 

OC45 

45c 

ZENERS 


OC71 

45c 

BZY 88 type 

50c 

OC72 

45c 

1.5 watt 

90c 

OC74 

45c 

SCRs 


OC81 

45c 

15 amp. lOOv 

2.00 

OC171 

60c 

15 amp. 400 v 

3.00 





RETURN MAIL SERVICE 


SEMI-CQNDUCTOR SPECIALISTS 


COLLINS 

COMMUNICATIONS 

RECEIVERS 

Inquiries are invited for the purchase of as 
new Collins Communications Receivers type 
390 & 390A .5 to 32MHz. Digital Read Out. 
IMHz Bands. Dial Calibration 200Hz. Crystal 
synthesising driftless Rx. (Finance 
Available). 

Apply in writing to: 

Industrial and Medical Electronic 
Copipgny, 

6tli 288 Little Gddins Street, 

MELBOURNE. 

Phone: 63*9258. 




AT LAST — PRECISION CAPACITORS 

NOW AVAILABLE IN AUSTRALIA 

M.F.D. Capacitors Ltd. are able to supply Polycarbonate capacitors in tolerances of +59r. ±2Cf, ±V/c 
and -f 0.59r both quickly and economically. 

BASIC RANGES —TYPES "A" AND "R": Rugged nylon housings. E.6. values from 0.01 mfd to 22 mfd at 63V 
DC are available on very fast delivery in tolerances down to ±0.5%. Non-standard values will be supplied even 
in small quantities. Higher voltage ratings available. Stability better than 0.2% with life. 

TYPE FSA: Rectangular section aluminium tubular. Capacitance range from 0.005 mfd to 10 mfd at 63V DC. 
Tolerance ±5% only. Designed primarily for use where space is limited. Higher voltage ratings available. 

STOP PRESS: M.F.D. Capacitors Ltd. can now produce film capacitors with genuine A.C. ratings of 250V AC 
or 440V AC. New techniques have been developed which completely eliminate ionisation hazards. Close 
tolerances and non-standard values may be supplied. 


Sole Australian Distributors (Stockists for Victoria 


AN E LCO 

ELECTRONICS 


J. H. Magrath). 

18 Chandada Street, 
Seaview Downs, 

South Australia 5049. 
Phone: Adelaide 98 2973. 
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Reader Information 

Service 

Here is a convenient and easy way for you to get 

additional informa- 

tion about products or services advertised in thi 

s issue. Just fill 

out the coupon, stating the information you require, 

cut out the coupon 

and post to: 


Reader Information Service, ELECTRONICS A 

USTRALIA, 

Box 2728 GP.O., Sydney 2001 


Note: Please list only one advertiser and one prodi 

ct on each coupon. 


Post to: ELECTRONICS AUSTRALIA, 

Box 2728 GPO, Sydney 2001 

Advertiser . Page 

Product . 

Your Name . 

Address . 

. Postcode . 

Position & Company. 7/72 


Post to: ELECTRONICS AUSTRALIA. 

Box 2728 GPO. Sydney 2001 

Advertiser . Page 

Product . 

Your Name .. 

Address . 

. Postcode . 

Position & Company . 7/72 


CLASSIFIED ADVERTISERS 


To the Advertising Manager. ELECTRONICS Australia. Box 2728 G.P.O., Sydney. 2001 

• Please insert the following advertisement in the issue 

0 Tick the classification required 

□ FOR SALE □ WANTED □ READER SERVICE □ POSITIONS 


Please write in block letters with Ink or ball-point pen. Number of Insertions 

Signed: 

Residential Address . 

. State . 

0 I enclose P. Note / Cheque for $ being full payment for . . lines at $1.00 per line. 

(minimum 2 lines) 


Index to Advertisers 

AARC Electric 

ACE Radio 116, 

Aegis Pty Ltd 

Akai Australia Pty Ltd 7 

Aladdin Industries Pty Ltd 
Amalgamated Wireless Valve Co Pty Ltd 
Amplion (A'sia) Pty Ltd 
Anelco Electronics 
Audiosound Electronic Services 
Bright Star Crystals Pty Ltd 
BWD Electronics Pty Ltd 
John Carr & Co Pty Ltd 
Maurice Chapman Pty Ltd 
Classic Radio Service 
John Clements 

Control Data Australia Pty Ltd 
Convoy International Pty Ltd 
CRC Chemicals Aust Pty Ltd 
R. H. Cunningham Pty Ltd 
Decca 
Deitch Bros 

Direct Disposals Trading Co 
EA Binders 

EAI Eiecrronic Associates Pty Ltd 
Edge Electrix 
Electrical Eqptof Aust Ltd 
Electronic Exports 
Fairchild Australia Pty Ltd 
Fred A. Falk (Sales) Pty Ltd 
Richard Foot (Aust) Pty Ltd 
General Accessories Ltd 
Gippsland Transceivers 


Goldring Eng (A'sia) Pty Ltd 68,100, ■ 

Simon Gray Pty Ltd 12,41, 

Haco Distributing Agencies Pty Ltd 

Ham Radio Supplies 

Hawker Siddeley Electronics Ltd 

HB Radio Sales 1 

Heating Systems Pty Ltd 
Imported Components 

Industrial & Medical Electronic Co 1 

Instrol Hi-Fi Centre 4,5 Outside Back Cov 

International Correspondence Schools 
International Dynamics (Agencies) Pty Ltd 76, 

IR H Components Pty Ltd 33, 

Jacoby Kempthorne Pty Ltd 56, Inside Front Cov 

Jacoby, Mitchells. Co Pty Ltd 18,46, 

JH Reproducers Co 
Kitsets Australia Pty Ltd 
Lafayette Electronics 

Lanthur Electronics 1 

O. T. Lempriere 8, Co Ltd 

J. H. Magrath 8. Co Pty Ltd 1 

Marconi School of Wireless 

Market Place 1 

McGills Newsagency Pty Ltd 1 

Micronics 1 

F.Mihai 1 

National Radio Supplies I 

Patrician Trade Services 1 

Philips Industries Ltd 
Plessey Rola Pty Ltd 

Radio Despatch Service 1 

Radio House Pty Ltd 
RC Protector Alarm Systems 

RCS Radio Pty Ltd 1 

H. Rowes, Co Pty Ltd 40,1 

E.S. Rubin 8. Co Pty Ltd 
Sato Parts Co Ltd 

Scientific Electronics Pty Ltd l 

Dick Smith Electronics Pty Ltd 

Sound House Pty Ltd l 

Stotts Tech Correspondence Col lege 104,1 

Sunwah Electronics v 

T 8. M Electronics 1 

Technical Book 8. Magazine Co Pty Ltd 1 

Tudor Radio 88, i 

Bill Turnbull : 

Union Carbide Australia Ltd t 

Varian Pty Ltd : 

R. H. Wagner 8. Sons Pty Ltd /: 

Warburton Frank! Pty Ltd 64,7| 

Watkin Wynne Pty Ltd 8 

Weston Electronics Pty Ltd 8 

Willis Trading Co 4 

Wireless Institute of Australia (NSW) 11 

Wonder Wool Pty Ltd 9 

Zenith Radio Co Pty Ltd 11 

Zephyr Products Pty Ltd 26,4 


107, 

16, Inside back cov 


41,54, 67,91, 102, 
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New: 

BASF chromium dioxide 

cassettes 

Chromium dioxide €r Oa H 
plus special mechanics B 

Improved tape transport 

In a unique manner, BASF chromium dioxide cassettes correct 
certain deficiencies in conventional cassette transport systems. 

The new S. M. systems prevents the tape from sticking. 

Preclude wow and flutter. Insures trouble free running, even 
for extended - play cassettes. 



astonishing new sound 

Chromium dioxide is a quite different coating. Its extended 
dynamic range of the high end of the audible scale, plus 
the added feature of minimal head wear are qualities which you 
can appreciate while making your first challenging recording. 

Top results which show a much increased high frequency 
response - are best achieved on tape decks with a CrO? switch. 




BASF 

Compact Cassettes 
in chromium dioxide 
and LH quality 





BA16W 
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